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GENERAL  INFORMATION  REGARDING  LANDS  OFFERED  FOR 
LEASING  IN  NENANA  COAL  FIELD,  ALASKA. 


LEASING  OFFER. 

Department  of  the  Interior, 

WasTiington,  Fehruary  13,  1918. 

In  pursuance  of  the  authority  vested  in  the  Secretary  of  the  Interior 
by  the  act  of  Congress  approved  October  20,  1914  (38  Stat.,  741), 
"to  provide  for  the  leasing  of  coal  lands  in  the  Territory  of  Alaska, 
the  following  described  coal  lands  in  the  Nenana  coal  field,  Alaska,  are 
now  and  hereby  offered  for  leasing  under  the  terms  of  said  act  and  the 
r^olations  adopted  and  approved  in  accordance  tiberewith,  to  wit: 

LANDS  OFFBKED  FOB  LSASINO  IN  NENANA  COAL  FIELD,    FAIRBANKS  BASE  AND 

MEBIDIAN. 

Bfocfc  No.  1.— Ck)DtainB  sec.  30  (except  the  NE.  i  and  NE.  i  NW.  \)  and  all  of  sec 

31  T  11  S.,  R.  7  W.  (area,  1.054.16  acres),  and  also  an  unsurveyed  lot  described  as 
follows-  Befpnnine  at  the  northwest  comer  of  sec.  30,  T.  11  S.,  R.  7  W..  thence  due 
west  to  the  risiht  of  wav  of  tho  main  line  of  the  Government  railroad,  ^ence  soutoerly 
along  said  right  of  way  to  the  west  line  extended  of  see.  31,  T.  11  8.,  B.  7  W.,  thence 
north  along  the  west  Ime  of  «eo8. 81  and  30,  T.  11 8..  R.  7  W.  to  the  place  of  beginnmg, 
containinir  800  acres,  more  or  less.    Total  area  of  Block  No.  1  about  1,944  acres 

BZofifc  No  4.— Contains  the  S.  \  and  S.  i  NE.  i  sec.  28.  T.  11  S..  R.  7  W.;  all  of  sec. 
33  T  11  S.,  R.  7  W.;  and  the  N.  i  NW.  \  sec.  4.  T.  12  S.,  R.  7  W.    Area,  1.120  acres 

Block  No  .5. -Contains  the  S.  i  feE.  \  and  SE.  i  SW.  i  sec.  22;  all  (except  the 
NW  i  NW.  i)  of  sec.  27;  and  all  of  sec.  34,  T.  11  S.,  R.  7  W.   Area,  1,360  aaee. 

Btoclr  No.  6.— Contains  the  SW.  \  SW.  \  sec.  2;  liie  S.  \  8E.  J  and  W.  i  sec.  S;  and 
theE.  iseo.  4,  T.  12S.,R.  7W.    Area,  760  acres.  .  xtt:-  ,  xtw  . 

Block  No  7. -Contains  the  S.  i  sec.  23;  all  of  see.  26;  and  the  N.  i  NE.  i,  NW.  i, 
and  NW.  \  SW.  \  sec.  35,  T.  1 1  S.,  R.  7  W.    Area,  1,2^  acres.  „  „    «  -  w 

Block  No.  <S\— Contains  the  S.  i  NE.  ^  and  N.  i  SE.  \  eec.  35,  T.  11  S.,  R.  7  W. 

Block  No.  9.— Contains  tlu-  SE.  \  and  S.  h  SW.  \  sec.  24,  all  of  sec.  25,  and  the 
N  *NE.  ^andN.  ^NW.  isec.  36,  T.  1IS..R.  7  W.    Area,  1,040  acres. 

Block  No.  JO.— Contains  all  (except  the  W.  i  NW.  i)  of  sec.  19  and  all  of  sec.  30, 

T.  11  S..  R.  «  W.    Area,  1.177.55  acres.  c.«*wr 
Block  No.        Contains  the  N.  \  and  NE.  \  SW.  \  sec.  31,  T.  11  S.,  R.  6  W.,  and  Umj 

SE.  i  NE.  J  sec.  36,  T.  11  S.,  R.  7  W.   Area,  393.33  acres.  «  ^ 

Block  No.  /*.-ContahiB  all  of  sec.  20  and  aU  of  sec.  29,  T.  11  S.,  R.  6  W.  Area, 

1  280  acres 

'^Bloch  No.  ^i.— Contaius  all  (except  the  SW.  i  SW.  i)  of  sec.  32,  T.  11  S.,  R.  6  W. 

BZoci  iVo^!^l7— Contains  all  of  sec.  21  and  of  sec,  28,  T,  11  S.,  R.  «  W.  Area, 
1  280  acres 

'  Block  No.  15.-ContJUnB  all  (eicept  the  E.  *  NE.  i)  of  sec.  33,  T.  11  S.,  R.  6  W, 

Area,  560  acres.  ,  ,      ^  c-j^   ^  otit  i\ 

Block  No.  J6-.— Contains  all  of  sec.  22  and  all  (except  the  SE.  i  and  SE.  i  bW.  i) 

of  sec.  27.  T.  11  S.,  R.  6  W.   Area,  1,080  acres.  «     ,    ^  ,  xtt^  ,  «• 

Block  No.  77.— Contains  the  SE.  \  and  SE.  \  SW.  \  sec.  27,  the  E.  J  NE.  \  sec.  3$, 

and  the  NW.  \  and  NW.  \  NE.  \  sec.  34,  T.  H  S.,  R.  6  W.   Area,  fO  acres. 
BloA  No.  1S.-<AtoltaiaB  the  S.  i  NE.  i  and  S.  i  sec.  34,  T.  11  S.,  R.  6  W. 

Aren  400  ticres 

Block  No.  /s!— Contains  all  of  sec.  23  and  the  N.  i  NW  i  sec.  26,  T.  II  S.,  R.  6  W. 
Area,  720  acres. 
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Areffctfacres'^^"**^      (except  the  N.  i  NW.  i)  of  sec.  2tt,  T.  11  S..  E.  6  W. 

SloekNq.  «i  .—Contains  the  NE.  ^  NE.  i  sec.  34  and  all  of  sec.  35.  T  IJ  S   R  6  W 
Area,  OSO  acres.  .i, 

A'o      — Coiitaiiis  the  N.  ^,  N.  J  SE.  ! .  and  N .    S\V.  4  ?oc.  .S6  T  1 !  S  R  6  W 
Area,  vmi.ilo  acres. 

Fkajvklix  K.  Lane, 

Secretary. 

COAL  LAi\DS  KESERVJilD. 

The  President  has  desiijiuited  and  reserved  from  use,  location,  sale 
case,  or  disposition,  under  section  2  of  the  leasing  act,  the  following 
lauds,  comprising  leasing  blocks  Nos.  2  and  3: 

T.  11  S.,  R.  7  W.,  SE.  1  SE.  i  sec.  29, 

All  of  spc.  32. 
T  12  S.,  R.  7  W.,  8.  }  XW.  {,  SW.  }  sec.  4, 

All  of  .sec.  .5, 

coutaijiiQg  1,560  acres. 

GENERAL  REGULATIONS. 

The  re'jculations  srorerning  coal-land  looses  in  the  Territory  of 
Alaska,  approved  :\Iay  I  S,  ]<)16  (45  L.  D.  113),  including  the  forms  of 
apphrntion  and  lease,  will  govern  proceedings  hereunder  so  far  as 
applK^ahle,  wiih  (fie  following  modifications: 

1.  On  request  addressed  to  the  Commissioner  of  the  General  Land 
Omce  at  Wasliington,  D.  C.,  a  blank  application  and  lease  will  be 
lurnished  tlie  applicant;  also  those  who  desire  may  procure  from  the 
superintendent  of  documents,  Government  Printing  Office,  Washing- 
ton, D.  C,  a  folio  containing  photolithographic  copies  of  the  approved 
plats  of  the  topographic  and  subdivisional  township,  surveys  of  the 
field  for  $1. 

2.  Apphcations  for  eoal-mining  leases  of  the  lands  will  be  received 
at  the  General  Land  Office  from  duly  Qualified  applicants  up  to  and 
mcluding  March  1,  1918;  and  publication  of  these  applications  will 
conmience  March  4,  1918,  and  continue  for  a  period  of  30  days, 
und;  I  pai  agraph  7  of  the  regulations,  amended  December  3,  1917,  to 
read  as  follows: 

7.  the  time  for  fiiiiijr  such  appLicatioiis  shall  havt^  exinied  vAl  applications 

then  on  file  will  be  piom.ptly  listed  and  the  proposed  terms  thereunder  will  be  noted 
Ihereatter  due  puhlicatiou  at  tlieexpen.se  of  the  Government  for  not  less  than  once 
a  \yeek  l<ir  a  period  of  todays  will  follow  in  at  least  two  ne\vs])ai)crs  of  general  circu- 
latioii one  of  wliicl)  shall  l)e  publi.-hed  in  the  Ten  itorv  of  Alaska  and  one  in  tiie 
United  States  jjruj.cr.  of  tln^  applications  filcni.  ca^h  to'ix-  de^i^iuited  by  a  number 
and  not  by  the  name  of  tiie  upphcaut.  the  block  or  block.^  applieil  foi-  wiili  the 
anuuimcement  that  at  the  expiration  of  the  period  of  publication  the  said  aptilications 
Will  be  taken  up  and  the  proposals  th-  leiu  considered,  subject  to  any  better  tenna 
that  m  u  I)!  n!fer(  <1  by  any  other  qualified  applicant  during  the  period  of  publication 
or  by  the  lirst  apphcant. 
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THE  NENANA  COAL  FIELD. 

aUNEBAL  FEATURES. 
GEOGRAPHY. 

The  Nenana  coal  field  lies  in  latitude  64**  N,,  longitude  149°  W., 
in  the  northern  f oothiUs  of  the  Alaska  Range,  which  form  a  belt  about 
20  miles  wide  between  the  high  mountains  and  the  lowlands  of 
the  Tanana  Valley.  This  foothiU  area  is  rugged  and  includes  a  series 
of  nearly  parallel  ridges  and  intervening  areas  of  less  relief.  Most  of 
the  coal  »eas  ^e  in  lowland  tracts  that  lie  between  the  foothill  ridges 
and  are  drained  by  eastward  or  westward  flowing  tributaries  of  the 
major  stre^ns  which  head  in  the  high  mountains  and  flow  northward 
across  the  foothill  belt. 

Nenana  River,  the  largest  stream  in  the  area,  heads  south  of  the 
Alaska  Range  and  flows  northward  to  join  the  Tanana  at  Xenana. 
Its  valley,  wnich  affords  a  line  of  communiration  between  the  valley 
of  the  Tanana  and  the  soutliern  coast,  is  followed  hy  the  Government 
railroad  now  imder  construction.  Amoiif^  th<^  larger  tributaries  of 
Nenana  River  from  the  east  and  west  are  Iloseaima  Cor  Lignite)  Creek 
and  Healy  Creek,  which  drain  two  of  the  principal  coal  areas.  The 
coal  lands  in  the  valley  of  Hoseanna  Creek  an^  of  greatest  present  im- 
portance, as  they  have  been  wholly  surveyed  and  are  easily  accessible 
to  the  main  line  of  the  railroad.  By  the  presiMit  railroad  route  tlie 
mouth  of  Hoseanna  Creek  is  about  364  miles  from  tlie  coastal  terminus 
at  Seward  and  al^out  106  miles  from  tlie  inlaiul  terminus  at  Fairbanks. 

The  coal  lands  of  the  Nenana  coal  liekb  tliat  liave  been  offered  for 
leasing  are  embraced  in  T.  11  S.,  Rs.  5,  6,  ami  7  W.,  and  T.  12  S.,  R. 
7  W.,  of  the  Fairbanks  meridian,  and  are  the  more  accessible  and  most 
immediatelv  mhiable  of  the  surveved  lands  of  the  field,  which  lands 
include  parts  of  T.  9  S.,  Rs.  5,  6,  and  7  W.,  T.  10  S.,  R.  6  W.;  T.  11 
S.,  Rs.  5,  6,  and  7  W.;  and  T.  12  S..  R.  7  W. 

CLIMATE  AND  VEGETATION. 

The  climate  of  th(^  Nenana  coal  field  is  in  general  that  of  the  more 
mountionous  part  of  the  Yukon  basin.  iSie  short,  hot  summers 
contrast  strongly  with  the  long,  cold  winters.  The  precipitation  in 
the  coal  field  is  verv  light  compared  with  that  on  the  coast  but  is 
probably  considerablv  greater  than  that  at  Faii4)aQks.  The  summer 
rainfall  consists  largely  of  violent  showers.    The  snowfall  is  hght. 

The  timber  is  chiefly  spruce,  birch,  and  poplar  which  extend  up  to 
an  altitude  of  about  2,500  feet.  There  are  no  dense  forests  or  lai^ 
m^as  of  merchantable  timber.  Areas  of  timber  suitable  for  use  m 
mines  must  be  carefully  sought  and  guarded  from  fire,  which  has 
already  done  serious  damage.  The  l^st  growth  of  timber  and  of 
erass  IS  on  the  gravels.  The  areas  of  coal-bearing  rooks  are  poorly 
drained  and  support  only  moss,  willows,  and  a  very  inferior  and 
worthless  growth  of  black  spruce. 

TBANSPOBTATIOl^. 

The  coal  of  the  X(Miana  field  can  be  brought  to  th(^  presi^nt  r.ssured 
markets  only  over  the  Government  railroad,  now  under  construc- 
tion.   The  approved  route  of  this  railroad  passes  tiirough  tiie  western 


8 


IJUfDS  OFf-fiaED  FOE  LEASING  IN  NENANA  COAL  FIELD 


(unsurveyed)  part  of  T.  12  S. ,  R .  7  W.  From  the  mouth  of  Hoseaima 
Creek, in  sec.  6  (unsurveyed),  a  branch  Ime  can  be  budt  up  the  creek 
into  the  heart  of  the  coal  field.  This  branch  will  reach  possible 
mining  sites  in  blocks  2  and  8  within  2  miles  of  the  junction.  More 
favorable  mining  sites  in  blocks  7,  8,  and  9  can  be  reached  by  a 
branch  6  miles  long.  A  branch  12  miles  long  will  reach  as  far  east 
as  block  20.  This  12-mile  branch  will  not  involve  heavy  construc- 
tion or  steep  grades  and  will  afford  access  to  as  many  mmes  as 
need  be  opened  for  many  years.  A  6-mile  ])ranch  that  will  afford 
access  to  blocks  1  to  9  is  probably  all  that  will  be  necessary  in  the 

near  future.  ^  ,        ,         ,  , 

The  coal  on  the  headwaters  of  Hoseanna  Creek  can  be  reached 
only  by  spurs  having  heavv  grades  and  expensive  construction . 

iTie  coal  on  the  tributaries  of  Totatlanika  Creek,  in  T.  9  S.,  Rs.  5, 
6,  and  7  W.;  T.  10  S.,  R.  6  W.;  T.  11  S.,  R.  5  W.;  and  the  north 
half  of  T.  11  S.,  R.  6  W.  can  be  brought  to  the  present  markets  only 
over  a  railroad  along  Totatlanika  Creek  to  Tanana  River.  The 
abundance  of  coal  on  Nenana  River  and  its  tributaries  makes  it 
certain  that  no  railroad  will  be  built  along  Totatlanika  Creek  until 
it  is  needed  for  the  shipment  of  other  commodities  than  coal. 

OBOIXMJY. 

The  rocks  of  the  Nenana  coal  field  consist  of  the  coal-bearing 
beds,  metamorphic  and  igneous  rocfe  beneath  the  coal-beanng  beds, 
and  gravels,  sands,  and  silts  above  them. 

The  coal-bearing  strata  consist  of  slightly  consolidated  sands, 
days,  and  gravels  with  numerous  beds  of  lignite.  These  beds  are  of 
Tertiary  age.  Their  thickness,  as  measured  by  the  writer  on  Hose- 
anna dreek,  is  at  least  1,200  feet.  Their  thickness  on  Healy  Creek 
is  stated  by  Prindle  to  be  about  1,500  feet.  The  coal-bearing  beds 
rest  un conformably  upon  Paleozoic  (?)  schist  and  igneous  rocks  and 
are  overlain  unconformably  by  Quaternary  gravels,  1,600  or  2,000 

The  structure  of  the  coal  areas  is  fairly  simple.  The  individual 
coal  areas  consist  of  shallow  and  gently  warped  basins  in  which  th© 
beds  are  at  some  places  steeplv  folded  or  faulted  against  masses  of 
crystalline  rock  that  separate  the  basins.  The  rock  beds  and  the 
known  faults  strike  in  general  about  east.  The  dips  are  in  general 
not  steeper  than  10°  or  15°,  though  there  are  local  zones  in  which  the 
dip  is  steeper  as  well  as  l)road  areas  in  which  the  rocks  lie  nearly 
flat.    No  intrusive  rocks  are  known  to  cut  the  coal  measures. 

COAL. 

OOOUBKBNGE  AND  CHARACTER. 

llie  coal  of  the  Nenana  field  occurs  in  many  beds  of  different 
thickness,  the  thickest  measuring,  perhaps,  30  or  35  feet,  which  are 
distributed  rather  uniformlv  through  the  coal  measures.  At  least 
12  coal  beds  are  of  workable  thickness,  and  six  or  more  measure 
over  20  feet.  No  geographic  or  stratigraphic  variation  in  the  char- 
acter of  the  coal  was  noted.  The  analyses  given  below  show  that 
the  coal  is  a  lignite  of  good  grade,  of  about  the  same  quality  as  that 
of  Cook  Inlet. 
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MINING  CONDITIONS. 

The  coal  in  the  Nenana  field  will  probably  at  first  be  mined  by 
drifts  or  slopes  run  from  outcrops  of  coal  on  the  sides  of  the  valleys 
or  by  steipping.  The  abundance  of  easily  accessible  coal  and  the 
moderate  size  of  the  prospective  markets  make  it  certain  that  deep 
mining  will  not  be  necessary  for  many  years. 

The  most  favorable  site  for  stripping  is  on  the  20-foot  bed  in  block 
8,  sec,  36,  T.  11  S.,  R.  7  W.,  about  5  miles  above  the  mouth  of 
Hoseanna  Creek-  A  moderate  amount  of  coal  may  perhaps  be 
dbeaply  mined  by  stripping  in  blocks  2  and  3,  sec.  5,  T.  12  S.,  R.  7  W., 
a  little  over  a  mile  above  me  mouth  of  Hoseaxma  Creek,  and  perhaps 
at  other  locaUties. 

The  coal  beds  have  been  extensively  bumed  in  many  parts  of  the 
field,  especially  in  T.  9  S.,  R.  6  W.,  where  only  about  half  a  dozen 
unbumed  outcrops  were  observed.  The  burning  began  prior  to  the 
deposition  of  the  thick  Pleistocene  gravels  and  still  contmues.  The 
depth  of  the  burning  is  not  known,  but  sa  bumed  outcrops  are  more 
numerous  in  the  less  dissected  than  in  the  deeply  dissectM  areas  the 
burning  is  probably  surficial.  The  burning  makes  the  value  of  large 
areas  problematic  and  indicates  the  danger  of  fires  in  the  mines. 

Extensive  slumping  was  noted  on  many  hillsides.  In  some  places 
acres  of  the  surface  beds  have  sUd  bodily  for  long  distances.  Most  of 
the  slides  observed  have  been  caused  by  the  removal  of  moss  by 
forest  fires.  This  removal  allows  the  ground  to  thaw  and  permits 
the  surface  waters  to  soften  the  clays  that  form  a  large  part  of  the 
coal-bearing  strata.  Some  slides  have  been  caused  by  the  burning 
of  large  coal  beds  that  had  supported  the  surface  strata.  The  marked 
tendency  to  slump  should  be  carefully  considered  not  only  in  under- 
ground mining  but  in  surface  operations,  such  as  the  stripping  of 
coal  beds,  grading,  and  the  removal  of  forests  and  moss. 

The  coal  will  probably  be  used  as  locomotive  fuel  on  the  Govern- 
ment railroad,  for  generating  power  and  for  thawing  at  the  mines 
in  Tanana  Valley,  as  domestic  fuel  in  Tanana  Valley,  and  as  fuel  on 
Tanana  River  i>oats  and  possibly  on  some  of  the  Yukon  steamers, 
Nenana  coal,  rather  than  the  better  and  nearer  Matanuska  coal,  should, 
if  possible,  be  used  on  the  greater  part  of  the  railroad,  because  the 
heavv  freight  traffic  will  be  northbound  and  the  southbound  empties 
will  be  available  for  hauUng  coal.  The  Nenana  coal  field  is  nearer 
the  summit  of  the  Alaska  Range  than  any  known  coal  field  south  of 
the  divide. 

LOCAL  FEATURES. 
T.  11SmB.«W. 

COAL  KXPOSURES, 

Many  coal  beds  are  exposed  in  this  township,  but  only  those  that  lie  within  the 
leasing  blocks  will  be  described  here. 
Sec,  19.— The  foUowins;  outcrop  was  noted  in  sec.  19: 

Exposure  No.  7.*  Section  on  ncM^east  bank  of  Hoaeaana  Greek  near  Uie  northeast 
comer  of  the  NE.  i  SW.  i  sec.  19,  T.  11  S.,  R.  5  W. 

*  Feet. 

Sands  with  two  or  more  thin  coal  beds   60db 

Coal   6 

Clay   20 

Cod   12 

Concealed  

Coal   ^1  

t  Kumbera  eorpespond  to  tiMM  iKied  on  lilt  ttip. 
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srr   ill  -  The  beds  noted  in  sec.  30  are  described  below.  ,u„mw  i 

,    10(?) 

(  oal   ^  75 

Concealed  and  sands   20 

Coal   , 

Sec.  J^-No  exposures  of  coal  beds  w«re  seen  in  sec.  31.  but  there  are  coal  amutB 

at  several  localities. 

Ml^^IKG  CONDITIONS. 


the  larger  creeks. 

TRANSPOKTATION. 


The  coal  in  sees.  18,  19,  :50,  and  31  and  in  -^^^^  nSJSaf  oSt^^^ 
the  drainage  basin  of  Hoseanna  Ci^ek  1?^^^"^^^    ^SJ^s  Wov^ 

reaJ^e^^l  S^n^l^r^l  .ome  of  which  nuu;  b.  obUuned  m  thxa  town.h.p. 
Afattle  coal  has  already  been  mined  for  this  purpose  m  s.>c.  s. 


STATUS  OF  COAL  LAND. 


•^ctlSd.  o,  ,>„.  l.«er  par,  of  thi.  'o.^^up  Uave  no,  ^-jifte  .j^lS 
nntt^  btit  Nvill  be  held  in  their  present  status  until  there  i8  a  call  lor  me  gnuinBg 

of  leases  or  of         "ii^i^^Pr^^^^fo  of  the  AV  \  see.  30,  aud  of  see.  31  (except  the  N .  h 
The  coal,land8  of  the  SAN  .  ,  ^e<  •      «  ;  -' f.,:         j,,,.  ^.,,^1  of  these  lands  can 

NB  i)areincluded  m  lea.sinv' !)lo(>ks  23  ..4,  aiKi  ..o.      /^i'      ^    r  6  W  these 

brmostTconomieanv  mined  in  eonneetion  with  the  coal  of  " 
Scte  MB  more  fuUy  discussed  in  the  description  of  that  t«wn8hip  <  p.  20). 

T.  11  S.,  B.  6  W. 


COAL  EXPOSUBE8. 


Sec  7 -Exposure  No.  50.  Cu  a  tributary  of  Marguerite  Creek  in  the  S.  i  8\V.  i 

'"li^niJ^lJai'bLf  i^:ex;o;ed  also  in  the  X  W.  i  SW.,  |  SE,  i  sec.  7 
I^/T-TxposiS,  No.  51.  oA  a  tributary  of  M^^erite  <^reek  in  the  NW.  4  N  W.  i 

\  F     sec  18  a  coal  bed  12  feet  thick  strikes  N  .  75°  W  and  dips  J-.  S 
Expire  Ni.  M.  On  a  tributary  of  Marguerite  (^-eek  on  the  north  line  ot  the  .\  W .  i 

NW  i  NE.  \  see.  18  a  6-foot  bed  of  coal  is  exposed. 

Sec  '(I  -  The  following  exposures  were  noted  m  sec.  -u: 

Exposnr..  \o  .53.  Ser-tfon  on  tributary  of  iioseanna  Creek  m  the  E.  J  NE.  isec. 
T  11  S.,  R.  li  W.,  at  ail  altitude  of  2,080  feet. 

  4 

^'oal---,        r   50 

Sand  and  gravel   4 

Coal  " f, 

'lay  c 

Coal  

Strike  N.  70"  W.,  dip  45°  S. 
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Smut,  probably  from  the  4-foot  bed  of  the  above  section,  was  seen  at  the  stream 
juSn  at  an  altitude  of  2.040  feet  in  the  NE.  i  SE.  i  NE.  i  sec.  20.  A  poorly  ex- 
posed coal  smut  was  seen  also  in  the  SE.  i  SE.  i  SEi- 

Sec  f^.— Several  exposiu-es  were  observed  in  sec.  22,  as  indicated  below . 

Exposure  No.  «*..  Section  on  headwater  forks  of  gulch  tributary  to  Iioseanna  t  reek 
in  the  W.  i  SW.  t  sec.  22,  T.  11  S.,  R.  6  W.,  at  an  altitude  of  2,390  feet. 

Feet. 

Oross-bedded  sands  and  ffwr^  ^ 

Coal  -  **   01 

Clays  

Coal   A 

Sands  and  gravels  

Sands  and  graveb  °Z 

Ooal   ® 

Strike  N.  78°  W..  dip  5°  N. 

A  small  bed  of  coal  probably  lies  in  the  gulch  in  tide  SW.  i  SE.  i.  at  an  altitude  of 

^' E^praure  No.  55.  In  a  gulch  tributary  to  Hoseanna  Creek  in  the  SW.  i  SB.  an 
altitude  of  2,280  feet,  about  5  feet  of  coal  crops  out  and  u  overlain  by  a  1-loot  bed  of 

'^^u^e  No.  56.  On  Mar-uerite  Creek  in  the  NE. J  NE.  i,  at  an  altitude  of  2^20 
feet,  18  a  bed  of  coal  al)out  (i  feet  thick,  which  strikes  N .  60°  E.  and  dips  30°  S.  Smut 
is  present  about  200  feet  downstream  from  this  exposure. 

Smut,  probably  from  a  fairly  large  bed  (6  feet  ?),  occuiB  on  SX^^iiw""!  NW  1 
NE  i  NW  i.  at  an  altitude  of  1,900  feet.   Smut  was  seen  m  the  HIS.  i  «i5'-  iavi-t, 
and  smut  and  burned  clay  in  the  NW.  i  NE.  i  NW.  i.  .  „„™o. 

Exposure  No.  57.  At  the  bend  of  Afarguerite  Creek  just  east  of  the  northwest  comer 
of  the  NE.  1  coal  3  feet  thick  crops  out.  -x  /i„  v 

Sec.  ^i?.— Exposure  No.  58.  A  4-foot  bed  of  coal  occurs  on  Maigumte  e*eek  m  tne 

^  Smirtthat^is^^bably  froin  a  small  bed  is  found  on  Marguerite  Creek  in  the  NE.  i 
N  W  1,  and  burned  clay,  appawmtly  from  a  rather  laige  bed  occurs  near  the  center  of 

**'Srr  -Exposure  No.  59.  In  the  eastern  part  of  the  SE.  {  NW.  i  sec.  24  is  a  4^ 
bed  of  coal  dipping  5°-8°  S.,  overlain  and  underlain  by  rands. 

Three  lignite  beds,  3  to  6  inches  thick,  are  exposed  m  the  SW.  i  SW.  i  NE.  i  sec.  24. 

ExJ<^No.  M.  In  a  gulch  in  the  S.  ^  SW.  }  NE.  i  sec.  24  occuM  16  feet  of  coal, 
witii  a  k>w  dip  underlying  sands  and  gravels  and  overh-rng  sands.  t>  aviT 

SpoSireNo.81.  Section  in  gulch  in  the  NB.i  NW.i  SE.  i  sec.  24.  T.  11  S.,  R.  6  W. 

a    J  Ft.  In. 

Sands.  „ 

Coal   ^  . 

Clay,  pa«ty   „  ^ 

Coal   ^ 

ExpoBUie  No.     Section  in  gulch  in  the  NE.  i  NW.  i  SE.  i  sec.  24,  T.  11 S.,  R.  6  W. 

Ft  in. 

Coal  •   ,  I 

Clay   1  ,1 

Coal  

Clay   ,  * 

Coal  (bony)  ,*  * 

Coal   *^ 

Sand. 

Exposure  No.  «.  In  »  gulch  in  the  NW.  i  NE.  i  SE.  i,  3  feet  of  coal  (base  conceded) 
is  overlain  by  sand. 
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Cmnfnned  section  of  exposures  Nos.  59  to  63.        ^  ^ 

Tough  day  with  three  thin  Ignite  beds.   20 

Cross-bedded  sands  and  gravel   "^^'^ 

CJoal   40 

Sand  and  gravel   « 

(  oal   5 

<'lay   o  g 

('oal   I  I 

Clay   35 

Sand  and  gravel   3 

 :::::::::::::  i  « 

<  lay   10 

Coal   9 

y^y-  ,  :::::::::  i  e 

Bony  coal   ^2 

Coal  30 

Sand   3 

Coal  partly  coiu'oalod  "  

■   Exposure  Xo.  64.  In  a  gulch  in  the  XE.  '  SE.  1  SW,  i80c^4  atanaltUudeof  2,520 
feet,  s20  fed  of  r.,al,  which  strikes  about  east  and  ^iP«  °«'2^»5*^^,fSS^|;  g^r 
Exposure  X  o.  65.  Section  in  gulch  in  the  8E.  1  SE.  ^  SW.  t  Bee.  24.  T.  11 8.,  R.  6  W.  a« 

at  an  altitude  of  2,440  feet.  ^t.  in. 

,.1    10 

C  oal   g 

<>y   14  e 

(oal  

Fxt.o-ure  \o  66.  in  a  gulch  in  the  southeast  corner  of  the  SW.  \  sec  24,  at  an 
awSor2'?ott.isal5-fo^^ 

Exposure  Xo.  67.  Section  at  pointof  hillin  the  SW.  i  SE.  t  «c.  24.  1 .  Al  s>., o  *v . 

20 

Coal   50 

Samde.  etc  • 35 

f^oal   60 

Sands  etc  -  -  :  •  -  ■  -  ■ it 

Coal  (niav  extend  a  short  distance  into  sec.  25)  

Exposure  No.' 68.  Section  in  Hoseanna Creek  in  theSE.i  SW.  \  SE.  isec.  24,  T.  11 S. 
R.  6W.  Fert. 

Coal  (same  bed  as  exposure  No.  59)  

Sandv  gravel  and  clay  

Coal.'   . 

Exposure  No.  69.  On  Hoseanna  Creek  near  the  center  of  the  SE.  i  sec.  24,  is  a 

'^^"I^little  smul  occurs  near  the  head  of  the  gulch  in  the  NW.  i  SE.  i  NW.  i. 
ic    J  -X  lowest  (15-foot)  bed  at  exi5«ure  No.  67  (see  above)  may  cut  over  <i»e 

^e\^o*^uK''70:  ?ea?fhe  mouth  of  the  gulch  in  the  X VV.  i  XE.  i  sec.  25.  at  an 

?^^S^,oi^  niinnf  Creek^SOO  ^  con- 

laiiiiig  expo3Uie  Xo.  70,  in  the  NW.  \  NE.  \  sec.  25.  T.  11 8..  R.  6  W. 

Coal   8 

Coal   * 

Strike  X.  40°  E..  dip  20°  N. 

Exposure  Xo.  Tl.  Sectk.u  at  mouth  01  gulch  entering  Ho^na  CVeek  from  the 
east  in  the  X  E.  i  SW.  i  XE.  i  sec.  25.  at  an  altitude  of  2,280  feet. 

„   ,    16 

Coal   30 

Sand,  etc   20 

Coal   ^ 

Sands   ^ 

Coal   g 

iS:;:;::;;::;;;:;::::::::::::::::::::::":--:::-'"  » 

Clay. 
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The  lowest  bed  of  this  exposure  crosses  the  stream  at  an  altitude  of  2,340  feet. 

Exposure  No.  73.  A  5-foot  bed  of  coal  appears  on  a  oreek  tributary  to  Hoseanna 
C;reek  from  the  east  in  the  N.  i  SE.  \  NE.  \  sec.  25,  at  an  altitu(  e  of  2,400  feet.  . 

ExtKMUre  No.  74.  On  a  creek  tributary  to  Hoseanna  Creek  Irom  the  east  in  the 
NE  fSE  INE  isec.  25,  at  an  altitude  of  2,4:50  feet,  is  18  feet  ot  coal,  partly  burned. 

Expo^lre  No.  75.  At  the  head  of  the  gidch  in  the  NE.  i  NE.  i  SE.  i  sec.  2o,  at  an 
altitude  of  2,580  feet,  a  5-foot  bed  of  coal  is  exposed. 

Exposure  No.  76.  Section  on  north  bank  of  Hoseanna  C^k  one-fOUrth  mile  sOfUtll 
of  the  northwest  comer  of  the  NE.  \  sec.  25,  T.  11 8.,  R.  6  W. 

Coal  

Sand  

Coal   \ 

<lay   5* 

Coal     A 

OUy   ^ 

Coal   e 

<lay   20 

Sand  ■  ■  ,      ,  , 

A  large  amount  of  burned  clay  was  seen  on  thei^ide  of  a  gulch  in  the  SW.  i  SE.  i 

Exposure  No.  77.  On  the  south  bank  of  Hoseanna  Creek  near  the  forks,  800  feet 
north  of  the  southeast  comer  of  sec.  26  T  11  S.,  R.  W,,  is  at  least  10  feet  o.  coal 
(top  and  bottom  concealed),  striking  N.  60°  W.  and  dipping  30°  SW.   This  bed  was 

included  in  sample  26:565  (p.  0).  „  •         w  1         i        ok  i- 

On  a  stream  entering  lloseanua  Creek  Irom  tlu>  south  in  the  ,;\\  •  i         1        ^  " 

some  coal  which  mav  be  the  bed  in  exposure  XoJ7.  ^Itbas adip of  15  W- 
On  the  south  side  of  Hoseanna  Creek  in  the  NW.  k  SW.  J  SW.  i  sec.  25  is  a  coal  bed 

whichstrikesN.  75*'E.  anddips  17°  W. 

Smut  was  seen  near  the  center  of  the  XE.  \  SE.  i,  m  the  SE.  i  SW.  i  NE.  i.  m  the 

E.  i  NE.  \  SE.  i,  and  in  the  NE.  \.  SE.  \  NW.  }. 

Sec.  ;?6\ -The  beds  noted  below  were  seen  in  sec.  26:_  vrtp  1  «JT?  1 9«  T 
Exposure  No.  78.  Section  on  west  side  of  fault  gulch  m  the  NW.  \  SE.  ^  sec.  Je,  1. 

11S.,R.6W.  . 

Brownish  i^and   >. 

LvOTitf^  ^vith  drab  shale...   ^ 

Browni^'h  sand   « 

Drab  shale  -  

Oofls-bedded  aandB  and  gravel  

Lignite  (included  in  sample  26363.  p.  9)  

Clay   09 

<  Vor^s-bedded  aands  and  gravel  

(ivavcl  * 

Lignite  -  

Clay  ;   \% 

<^rosB-bedded  sands  and  gravel   ^%  ^. 

Coal   ^  o 

(lay   ^  ^ 

(^oal  with  bone  in  places   * 

(lav  and  bono   ,^ 

Coal  (solid)   ^" 

(^]^Y   ^ 

(Yoss-luMMed  sund  and  grits  (estimated)  ^40 

Burnt  coal  bed  (estimated)   10-12 

(!lay  

Ooss-bedded  sMids  and  gnte  "  

Lignite  (base  concealod  )   ^^^^ 

Strike  N.  80**  W.,  dip  26°  N. 
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Exposure  No.  79.  Sci'tion  east  side  of  fault  ijulch  on  the  north  side  of  Uosesuuia 

Creek,  in  the  \\V.  i  SE.  i  sec.  26,  T.  11  S.,  R.  6  \V. 

<  oal  (six  thin  beds). 

Sands.  Feet. 

^oal   4-5 

Sandy  clay   (?) 

<'oaI   9L1O 

Concealed   (?) 

(  oal   5 

Coal   1 

Coal  ; 2 

Strike  N.  85**  E.,  dip  26*^  N. 

Exposures  of  burned  clay  occur  on  the  south  side  ol  lloseanna  Creek  in  the  E,  i 
SE.  I  PAA  .  1  set .  26  and  along  the  n<Mrth  side  of  the  creek  in  the  N.  *  SW.  i  and  the 

my.  i  SW.  I  SE.  |. 

Exposure  A'o.  80.  Section  in  trulch  enterinir  Hoseanna  Creek  from  the  n<Hrth»  one- 
fourth  mile  northeast  of  the  southwest  corner  of  sec.  26,  T.  11  S.,  R.  6  W. 

<  oal  (burned).  Feet. 

<'lay   50 

Coal  (part  burned)   10± 

Clay   25 

Gray  pebbly  sand   35 

i  oal  ( included  in  sunple  26364>  p.  9)   12 

Hay   25 

Sand  and  *?ravol.  iron  stained  at  base   45 

Coal   7 

Clay   2 

Coal   15 

<  lay   ^ 

Coal   ^  7 

<-'oncealed  (probably  carbonaceous  shale)   5 

Shaly  coal  /   3 

Sand  and  gravdl  with  lignite  sticks  t   30 

Brown  sandy  clay   18 

*  oal   llj 

<  lay   ; 

Coal   10 ' 

Clay  :   i 

*  lay  (?)   18 

Coal   18 

Clay   75+ 

Sec.  27 . — In  see  27  the  following  outcrops  were  seen: 

Exposure  No.  Sl.—Ser  tion  in  cliffs  on  north  fork  of  Hoseanna  Credc  in  the  NE.  i 

see.  27,  T.  11  S.,  R.  6  \V. 

Feet. 

( 'oarse  gravel  (Quaternary)   20 

Unconformity  (?). 

Sand  and  gravel   60 

Coal   1 

Ohiy   1 

Coal   2 

Clay   3 

Coal   1 

Clay  with  carbonaceous  streaks  '  .*   20 

Clay   15 

Gray  sand  and  gravel   40 

Coal   4 

Clay   20 

lirown  sand  nnd  .ijravel   70 

I  'ault  (probably  cuts  out  110  feet  of  strata). 

(oal   23 

White  pebbly  sand   60 

Coal   11 

Shale   2 

Coal   4+ 
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Exposiure  No.  82.  Section  on  stream  just  north  ol  centej*  of  sec.  27,  at  an  altitude 


of  1^10  feet. 

Feet. 

Coal   10 

Clay. 

Concealed   14 

(oal  ,   25 


Strike  N.  38°  E.,  dip  15°  N. 

Exposure  No.  83.  On  a  stream  about  300  feet  due  south  of  the  center  of  sec-  27 
about  20  feet  of  coal  is  exposed. 

Exposure  No.  84.  On  a  stream  about  500  feet  due  south  of  the  center  of  sec.  27 
occurs  a  bed  of  coal  about  6  feet  thick. 

Exposure  No.  85.  Secti<Mi  near  southwest  ccmier  of  sec.  27,  T.  11  S.,  R.  6  W,,  on 
stream  just  east  of  secticm  comar,  at  an  altitude  of  about  1,825  feet. 


Feet. 

<  oal   8 

Parting. 

Coal   30 


Strike  N,  30*^  E.,  dip  20**  N. 

Exjioeure  No.  86.  In  the  western  part  of  the  SW.  \  NW .  i.  sec.  27,  in  a  stream  at 
an  altitude  of  2,150  feet,  is  exposed  a  coal  bed  15  feet  thick. 

Burned  material  and  smut  from  what  seems  to  be  a  large  bed  occurs  in  the  nordi^ra 
part  of  the  NW.  \  SW.  {,  in  the  stream  at  an  altitude  of  1,950  feet. 

Exposure  No.  87.  In  a  cliff  near  the  hilltop  in  the  NW.  {  SE.  \  is  18  leet  of  coal. 

Exposure  No.  88.  In  the  west  gulch  in  the  NE.  ^  NW.  \  sec.  27,  at  an  altitude  of 
2,060  feet,  occurs  9  feet  of  coal  striking  N.  60°  E.,  and  dipping  13**  N. 

Exposure  No.  89.  Section  on  forks  of  stroam  in  the  NE.  \  NW.  \  sec.  27,  T.  11  S., 
R.  6  W.,  at  an  altitude  of  2,000  feet. 

Fi.  in. 


Cro8S-l>edded  sand  ajid  crravel   15 

Coal  .*   1  3 

Sands  and  gravels   29 

Coal   4  6 

Sandvclav   24 

Cross-bedded  sand   80 

<oal   2 

Cky     6 

Strike  N.  70°  E.,  dip  15°  N.  (?). 


Exposure  No.  M.  A  stream  in  the  NW.  4  SE.  4  NW,  {  sec.  27,  atan  altitudeof  1,960 
feet,  shows  25  feet  of  faulted  coal  that  str&es  N.  78^  E.  and  dips  20°  N.   This  bed 

was  included  in  sample  26366  (p.  9). 

Exposure  No.  91.  A  stream  in  the  E.i  SE.i  NW.i  8ec.27,atan  altitude  of  1»945 
feet,  exposes  9  feet  of  coal. 

Exposure  No.  93.  Section  on  forks  of  north  branch  of  Hoseanna  Creek  in  theW.J 
8W.  \  NE.  i  sec.  27,  at  an  altitude  of  1,950  feet. 

[Thiclmflfis  estfinatod.] 


Feet. 

Coal   6 

Sands  30 

Burnt  bed   30  (?) 

Sands  -  30 

Coal   9(?) 


Two  beds,  apparently  those  of  the  upper  part  of  exposure  No.  92,  crop  out  in  the 
hill  on  the  east  side  of  the  gulch  in  the  NW,  \  NW.  \  NE.  i  sec.  27. 


18         UkND^  OFmmU  for  UDASING  li^  KEI^AI^A  coal  flEU). 

Sec,  28. — -The  beds  noted  below  occur  in  sec.  28: 

Exposure  No.  93.  Section  on  tributary  of  Hoseaaoa  i  -reek  in  the  uorthera  part 
of  the  SE.  i  NW.  i  sec.  28,  T.  11  S.,  R.  6  W. 

Ft.  in. 

Cob\   1  9 

(lav   1  8 

<  oal   2  6 

(lay   8 

Coal   2  W 

Clay   5 

Carbonaceous  clay  *   8 

Sand  and  gravel  -  •   40 

Coarse  gravel   2 

( 'arbonaceous  clay   1  li 

Coal   5  9 

Strike  N.  80*^  E.,  dip  W  N. 

Exposure  No.  94.  Near  the  niouth  of  the  stream  in  the  SE.  J  SW.  4  SE.  i  sec.  28' 
on  the  west  line  of  the  section,  at  m  altitude  of  1,785  feet,  is  a  coal  bed  more  than 
9  feet  thick. 

Exposure  No.  95.  On  a  creek  in  the  NW.  J  SW.  -}  sei-.  28  is  a  bed  of  coal  of  which  9 
feet  18  exposed  and  the  bed  may  be  thicker.    It  strikes  N.  30°  E.  and  dips  8°  N. 

Exposure  No.  98.  On  a  creek  near  the  northwest  corner  of  the  NW.  4  SW.  j  sec.  28, 
at  an  altitude  of  1,755  feet,  about  20  feet  of  coal  is  exposed. 

Exposure  No.  97.  On  the  shoulder  of  the  hill  at  the  stream  forks  near  the  center 
of  the  SW.  i  NW.  i  sec.  28,  at  sai  altitude  of  1,8Q0  feet,  ia  a  bed  of  coal  2  feet  6  inches 
thick. 

Ex]i(tdure  No.  98.  On  the  east  branch  of  the  stream  just  above  the  fork  in  the  eastern 
part  01  the  SW.  {  NW\  |  sec.  28,  at  an  altitude  of  1,785  feet,  is  1  foot  7  inches  of  coal 
striking  N.  58°-60*'  E.  and  dipping  7°  N. 

(  oal  ranut  was  seen  on  Hoseanna  Creek  in  the  SW.  i  SW.  i  SE .  i  and  the  SW.  i  SE  i. 
SW.  f 

Burned  rlav  apparentlv  from  a  rather  large  bed,  was  found  in  mu:-h  of  the  SR.^ 
SE.  j,  in  the  northern  part  of  the  «W.  i  SE.  i,  in  the  S.  i  SE.  i  SW.  i,  and  in  the  NW.  { 
SW.  i  SW.  i. 

Coal  smut  from  what  seemed  to  be  a  large  bed  was  found  in  the  southeast  corner  of 
the  SE.    and  smut  from  what  seemed  to  be  a  small  bed  in  the  Stream  at  an  altitude 

of  1,850  feet  in  the  NW.  ^  SW:  f 

Sec.  '^9.—K\])im\re  No.  99.  A  coal  hed  18  feet  thick  is  exposed  on  the  north  bank 
of  Hoseanna  <  'ree';  in  the  sjuthern  part  of  the  SE.^  SE.  i  sec.  29. 

Exposure  No.  100.  On  a  hillside  m  the  eastern  part  of  the  SE.  J  SW.  i  sec.  29,  at  an 
altitude  of  1,780  feet,  is  6  feet  of  coal  (bed  C  0- 

Exposure  No.  101.  A  stream  in  the  northeast  corner  of  the  SW.  i  SW.  ^8ec.29,  at 
an  altitude  of  1.750  feet,  shows  6  feet  of  coal  (bed  (* 

Exposure  No.  102.  Se  tion  on  creek  in  the  southwest  corner  of  the  NE.  i  SW.  ^  sec. 
29,  at  an  altitude  of  1,705  feet. 

Ft.  in. 

real  (bed  E^)  '  20 

Parting   1 

Coal...,.   1  0 

('lav. 

Exposure  No.  10*3.  On  a  creek  in  the  northern  part  of  the  NE.  i  SW.  J  sec.  29,  at 
an  altitude  of  1..S2-')  fee*,  is  a  bed  of  coal  2  feet  (>  inches  thick. 

iiurned  vhix.  the  result  of  the  ])urnino;of  ii  largebed,  occursin  theSE.  i  SE.  ^,inthe 
NE.  {  SE.  i  SW.  i,  theSE.  i  NE.  t  SW.  i.thesoutheastcornerof  theNW.  i  SW.  |,and  the 
northern  mrt  of  the  SW.  \  SW.  i.  Smut,  probably  from  a  small  bed  or  beds,  was  seen 
on  the  stream  in  the  NW.  i  NW.  i  NE.  i  and  the  NW.  ^  SE.  i  SW. 

Exposure  No.  1M»  A  creek  near  the  center  of  the  S£.  i  NW.  i  shows  about  15  feet 
of  coal. 

E.xposure  No.  105.  Section  on  hillside  on  cieek  in  the  NE.  ^  SE.  {  NW.  \  sec.  29, 
T.  11  S.,  R.  0  W.,  at  an  altitude  of  1,960  feet. 

Feet. 

Coal  (bed  K)  3 

*  lay   2 

Impure  coal  (bed  J)   1 

I  Ii3tter.^  in  lie  ue  pfobible  correlatioiis  with  the  coal  beds  of  exposure  No.  122  oa  p.  20. 
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Exposure  No.  106.  A  creek  in  the  southeast  corner  of  the  NE.  i  NW.  iaec.  29,  at 
an  altitude  of  1,950  feet,  exposes  4  feet  of  coal  (bed  L).        ,  .  ,         1  ^ 

Exposure  No.  107.    On  the  north  bank  of  Hoseanna  (  reek  in  the  SW.  i  bW.  i  sec. 

29  is  a  bed  of  coal  (bed  B)  18  feet  thick.  .  1  xri?  x 

Sec.  ^0.— Exposure  No.  IW.  A  tributary  of  Hoseanna  <  reek  in  the  SE.  i  WU*.  t 
SEi8ec.30,atanaltitudeofl,735feet8how«acoalbed20feetthicl^^ 

Exposure  No.  109.  A  tributary'  of  Hoseanna  (  reek  in  the  bL-  J  A  W.  i  bi!-.  i  sec*  5W, 
at  an  altitude  of  1,785  feet,  also  exposes  a  20-foot  coal  bed.  ^  ~.   ^  t 

Exposure  No  110.  A  coal  bed  about  18  feet  thick  is  exposed  on  a  tributary  of 
HoseannaCreekintheNE.iNW.iSE.i8ec.30,atanaltitudeofl,880^^^^^ 

Exposure  No.  Ill-   Section  on  north  bank  of  Hoeeanna  Creek  m  the  Sfti.  \  bb.  t 


SW.  i  sec.  30  (bed  B),  at  an  altitude  of  1,650  feet.  .^^ 

CoaP   '  g, 

^  lay   ,2 

CoaP  

?Sc:::r::=-=::::::::::::^  j 

Exposure  No  118.  Section  of  bluff  on  north  side  of  Hoseanna  Creek  in  theSE.  i 
SW.  i  SW.  i  section  30,  T,  11  S.,  B.  6  W.,  at  an  altitude  of  1,050  feet.  ^^^^ 

(  oncealed   xj: 

Coal  (bed  E)   f" 

Sand   ^ 

f!oal(bedD)   ^ 

Sands  and  concealed  -  -  

Coal  (bed  B)  at  stream  level. 


Burned  clav.  apparently  from  the  Inirnins  of  a  lar-e  coal  ''^f  ^^  '^^  8ee"j«T*¥i'w 'i^ 
NE.  i  SE.  i,  the  X  W.  1  S W.  i  SE.  j.  the  SW.  i  SE- i  •       ^he  ^E.  i  ^W.  i  SW.  \ 

Smut,  prol>al.lv  irom  a  lar^e  bed.  occurs  in  the  SW .  i  NE.  V>  V' «V  Aw 'iVw  V 
NE.  iatan altitude  of  1,810 feet; in  the  SW.  iSE.  JSE.  i.andmtheSE.  JSW.  iSiJ..*. 
Other  smut  was  seen  in  the  W.  *  SE.  \  SW.  \,  and  the  E.  i  SW.  i  SW.  \. 
fifec.  51.— The  outcrop  noted  below  occurs  m  sec.  31.  ,  ■  *u 

Exposure  No.  113.  Section  in  sulch  on  the  south  side  ot  Hoaewma  Creek  m  the 
NE.  i  SW.  i  NE.  i  «ec.  31,  T.  IIS.,  E.  6  W.  ^ 


nay   «; 

Coal   i 

Gray  clay  

(oal  -  '   ^ 


SaudB,  etc. 

,S'tr  SS  —Much  smut  occurs  along;  the  stream  in  theSW.  {  NW.  \  and  the  NW.  i 
SW.  1  sec.  31,  also  on  the  hill  in  the  S.  \  SE.  }.  Burned  beds ^^ere^een  m  the  NE.  i 
SE.  i  SE.  \.  the  SE.  i  NE.  \  SE.  },  the  NW.  \  SW.  \  NE.  i.  and  theSW.  jNE.  JSW  i. 

■^ec  .i4  —Exposure  No.  114.  On  the  south  side  of  SanderBon  Creek  near  the  mouth, 
in  the  northern  part  of  thefiW.  i  NE.  i  sec.  34,  waa  aeen  more  than  4  feet  of  coal,  Btnfee- 
ine  east  and  dipping  25°-30°  N.  .  ,i 

Exposure  No.  115.  On  the  north  side  of  Sanderson  (  reek  near  the  mouth  in  the 
SE.  i  NW.  \  NE.  i  se;'.  31,  is  another  bed  of  coal  more  than  4  feet  thiCiv.  inis  bea 
aeem^B  to  be  about  50  feet  above  the  bed  of  exposure  No.  114.  _ 

Exposure  No.  116.  On  the  north  bank  of  Sanderson  Creek  in  the  SE.  i  NE.  t  t 

is  a  bed  of  coal  12  feet  thick.  *u     *  „„„ 

Coal  smut  is  widely  distributed  in  sec.  34.  The  smut  m  the  northwest  comer  of 
the  NW.  i  is  probably  from  a  large  bed.  liiirned  coal  beds  and  burned  clay  occur 
at  many  localities.    l"ho  Inimed  clay  in  the  SE.  i  NE.  i  SE.  i  is  from  a  partly  burned 

coal  bed  probablv  20  feet  thick.  ^     ,  .     .    ^„tt  .  am  i  xtw  i  „ 

Sec.  -iJ.-Exposure  No.  117.  On  Sanderson  Creek  in  the  NW.  i  SW.  iNW.  ia  coal 

bed  15  feet  thick  crops  out.  ,  ,     ^  t- t  * 

Exposure  No.  118.  On  Sanderson  Creek  in  the  NW.  i      .  i  NE.  \  is  about  lo  feet 

of  coal  striking  N.  70^  W.  and  dipping  22°  N.  ..^   ,  ,        ,  v, 

Exposure  nS.  119.  On  Sanderson  Creek  in  the  SE.  i  SW  .  \  NE.  i  burned  shale 

overlies  a  bed  of  coal  more  than  20  feet  thick. 
Exposure  No.  120.  On  Sanderson  Creek  in  the  NE.  i  NW.  1  SE.  i  is  an  exposure 

showing  about  20  feet  of  coal  striking  N.  55»  W.  and  dipping  12°  N. 

«   -  - 

>  Ineliided  in  sample  38862,  p.  0. 
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Exposure  No.  121.  On  Sanderson  Creek  in  the  NE.  ]  SR.  }  is  over  8  feet  of  coal, 
which  strikes  I^.  Ib"^  \V.  and  dips  17^  N.   This  may  be  the  20-ioot  bed  at  exposure 

No.  i20. 

Burned  beds  occ  ur  near  the  center  of  the  NE.  I  8E.  |  and  ou  the  West  line  of  the 
NW.  iSW  .  i.  Coal  smut  was  seen  in  the  SW.  i  NW.  i. 
Sec,  ^6.— Burned  bede  were  seen  in  the  SE.  i  NE.  i,  the  NW.  i  NE.  i,  md  the 
i       i  sec.  36. 

MINING  GONPmONS. 

In  the  south  half  oi  this  township  the  coal  is  well  exposed  iii  the  deep  valleys  of 
Hoseanna  Greek  and  its  tributaries,  which  have  cut  almost  to  the  base  of  the  nearly 
horizontal  coal-bearing  rocks.  Consequently  the  coal  of  the  south  half  of  the  town- 
ship may  be  mined  from  hillside  drifts.  The  minintr  units  should  be  laid  out  with 
reference  to  the  toy>ooraphy,  each  iutersricain  area  ('(m.-^tituting  a  natural  mining 
unit.  Iho  mine  openings  should  be  so  situated  as  to  secure  natural  drainage  and 
down-grade  haulage  of  the  loaded  mine  cars. 

The  nortli  half  of  the  township,  which  is  drained  by  Mai^^erite  Creek,  is  not  deeply 
dissected,  and  the  amount  of  coal  above  drainage  level  in  this  half  is  small.  For 
exteiudve  mining  in  this  part  of  the  township  shafts  will  probably  be  necessary. 

TRANSPORTATION . 

The  coal  of  the  south  half  of  the  township  will  find  its  outlet  over  a  branch  railroad 
extending  up  Hoseanna  Creek  from  Xenana  River.  The  western  edge  of  the  township 
is  about  t>  miles  from  Nenana  Kiver  and  a  railroad  can  be  built  up  Hoseanna  Creek 
without  serious  diiliculty. 

The  coal  of  the  north  half  of  the  township  can  find  a  feasible  outlet  to  the  present 
or  prospective  markets  only  over  a  railroad  down  Man^mte,  California,  and  Totat- 
lanika  qreeks  to  Tanmia  lUver,   There  is  no  pmpecUve  need  for  such  a  road. 

STATUS  OF  COAL  LAND. 

The  coal  of  the  north  half  of  the  township  is  so  inaccessible  that  there  will  probal>ly 
be  no  possil)ility  of  mining  it  for  a  long  time.  These  lands  have  consequently  not 
been  subdivided  into  leasing  l)locks  but  will  l)e  held  in  their  present  status  till  there 
is  a  call  for  leases  or  for  temporary  mining  permits. 

The  coal  lands  of  the  south  half  of  the  township  have  been  subdivided  into  16 
leasing  units  (Nos.  10  to  25,  inclusive),  as  indi<»tea  on  the  accompanying  map  and 
as  described  aa  pages  29-31. 

T,  11  S.,B.  7  W. 

COAL  EXPOSURES. 

Sec.  25, — The  coal-bearing  rocks  crop  out  throughout  the  southern  part  of  sec.  l?o 
but  pass  l)eneath  the  gravels  that  cover  the  northern  ])art  of  the  section.  The  follow- 
ing table  probably  records  the  complete  sequence  of  all  the  coal  beds  that  crop  out 
in  this  sectum. 

Exposure  No.  m  S^tion  in  gulch  heading  in  the  SE.  \  SW.  \  sec.  25,  T.  11  S., 
R.  7  W,» 

Top  of  hill.  Ft  m. 

Sands   60 

Impure  coal  and  clay  (bed  O)   2 

Sands   23 

(  oarse  gravel  over  coal. 

Coal  (bed  N)   2  6 

Clay   9  6 

SSu;^c;>ai::HM)  ....{  % 

Sands  (clay  at  to]))   (58 

Coal  •--•\^K^T\  /   4  6 

Impure  coal..  ' 1  1 

Cross  bedded  sands  and  gravels   62 

(  oal(bedK)  ,   2  6 

<  lav   6 

Coal  (bed  J)   1 

Sands   « 

Coal  (bed  I)   li 


I  The  lownr  part  (beds  B  to  F,  iaclusire)  is  exposed  in  sec.  36. 
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Ft.  in. 

Concealed,  mostly  sand,  with  possibly  two  smaU  coal  beds   117 

Concealed,  coal  slump  (bed  H)  

Sand  and  gravel,  clay  •   ^  j 

Coal  (bed  G)  ' 

l^iay-  55 

Sand  * •  28  6 

Coal  (bed  F)  5? 

Sand   22 

(  oal  (bed  E)   4 

('lay  -   12 

Sands  and  gravels  


Coal  

Shaley  coal. 

( W  

(lay 


..l(bedD)  j  \ 

  5 

Sands   4 

Clay  and  carbonaceous  matter   ^ 

riay......    ;  15 

Sands  ^^^th  some  gravel                                                     .  2 

(  oal.  .1                                                                          I  _ 

K  lav. .  Hbed  V)  •  |  3 

f'oal.-J   S5 

<;iay-  ;   35 

Rands   1 

Brown  sand,  locally  indurated  -  

(^oal  1 


6 
4 
6 


6 

6 
6 


Clay  

Impure  coal 

Clay  

<^oal  

Concealed.  ])art  coal. 


(bed  li) 


6  r. 
0 


10 
2 
4 

10 


,        ,   110 

Sands  and  i^ravel   .  1    4.1,  1 

^  V     \     t.i  rtft  listed  below,  were  seen  on  Popovitch   reek,  tne  larue 

Exposures  ^.)s  U3  to  l**";/^^'^^^^^  to^K"  indicate  probable 

SA^  i  SE.  i.  altitude  1,680  feet.  Coal  (bed 
^^l;^^;' No'  iS!  i^nivitc-h  Creek,  SW.  i  SE.  altitude  1,705  feet.  Thick  coal 
'  Ex;2Ju^'NnUl"lV.poU.h  Creek.  «E.  1  SE.  i,  altitude  1.710  feet.  Th.k  .oal 
'I'.Jolr^^'f^^'^'.pov.tch  creek,  NE.  I  SE.  i.  altitude  1.720  feet.  Coal  (bed 

^^^^1?  No.  m 'i^ovitehCre^,  NE^  SE^  1^ altitude  1.755  feet.  Woody  coal 
(bedI)lfoot6inche8thick;8trikeN.60°  E   <lii.  10  N.  , 
^  Exposure  No.  139.  Se.  tion  on  Popovitch  treek  lu  the  NL.  \  hh.  „  sei . 
T.  11  S..  R.  7  W..  at  an  altitude  of  1,775  feet. 


Ft.  ins. 

9 


4 

1  t) 


Coal 
Coal 
Coal 


(  oal  (bed  K)  

<  lay  

Coal  (bed  J)  

Exposure  No.  IM.  Popovitch  Credc,  SE.  i  NE.  i,  altitude  1,800  leet. 

E^r'eek  in  tl.e  NW.  i  SW.  -1.  aUhude,  1.800  feet. 
<TJicS  W-reek  in  ^  NW.  i  SW.  i,  altitude  1^  feet. 

^'tc'Thit^f^^.^t.r^^    the  .-extern  ,.un,i,nu.;io„     ,lu.,  .xp...a  in 

^sis  s^i:^iE.t    s^aM  s^"^ 

E^;>:!s:;;e  No'l^  m  the  E.  ^  SE.  i  SE.  i,  altitude  1,675  feet.   Coal  (bed 

""'■^^^^toli^O^in  E.  i  SE.  i  SE.  i.  altitude  1.705  feet.   Coal  ,bed  F?). 
bed;  not  measured- 
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Expoeure  No.  136.  Greek  in  E.  SE.  \  SE.  i,  altitude  1,720  feet.  Goia  (bed  6) 
more  tiian  6  feet  thick. 

Exposure  No.  137.  Creek  in  the  E.  i  SE.  i  SE.  i,  altitude  1,746  feet  Coal  (bed 
H?)  more  than  18  feet  thick;  strike  N.  65"^  E.,  dip  40°  (?)  N. 

Exposure  No.  138.  Creek  in  the  E,  i  NE.  i  SE.  i,  altitude  1,850  feet.  Coal  (bed  L?) 
more  than  4  feet  thick. 

Expo:^ure  No.  139.  Creek  in  the  £.  i  NE.  i  SE.  h  altitude  1,870  feet.  Oosi  (beds 
M  and  N)  6  f^t  thick. 

Exposure  No.  UO.  Creek  in  the  E.  i  NE.  i  SE*  i,  altitude  1,890  feet.  Co^(bed  O) 
over  2  feet  thick. 

Exposure  No.  141.  Creek  in  the  W.  ^  SE.  {  SE.  altitude  1,720  feet.  Coal  more 
than  6  feet  thick. 

Exposure  No.  148.  Oe^  in  the  W.  ^  SE.  i  SE.  1,  idtitttde  1^^  feet.  Coal  more 

than  5  feet  thick. 

Exposure  No.  143.  (  reek  in  the  W.  i  NE.  i  SE.  i,  altitude  1,920  feet.  Coal  (bed 
L?)  more  than  4  feet  thick. 

Exposure  No.  144.  Creek  in  the  W.  i  NE.  J  SE.J,  altitude  1,960  feet.  Coal 
(beds  M  and  N),  not  measured. 

Exposure  No.  145.  Greek  in  the  SE.  i  SW.  i,  altitude  1,775  feet.  Coal  15  feet  thick; 
strike  N.  80°  E..  dip  10°  N. 

i:xpi>sure  Xc>.  146.  Creek  in  the  SE.  i,  SW.  i,  altitude  1,800  feet.  Coal,  possibly 
slide,  over  0  feet  thick. 

Expoeure  No.  147.  Greek  in  the  SE.  i  SW.  i,  altitude  1,805  feet.   Coal  20  feet  thick. 

Exposure  No.  148.  Creek  in  Ihe  SE.  i  SW.  h  altitude  1,870  feet.  Coal  over  18 
inches  thick 

Exposure  No.  149.  (  'reek  in  the  SE.  ^  SW.  i,  altitude  1,885  feet.  Coal  6  feet  thick; 
strike  N.  70^  E..  dip  15^  N. 

Sec.  J7.  — The  larger  part  of  sec.  27  is  gravel  covered,  and  the  only  known  coal 
exposures,  which  are  in  the  SE.  ^  SE.  ^,  seem  to  represent  beds  well  up  in  the  coal 
mef^ures.    It  is  possible  that  the  (^ntiro  section  is  underlain  bv  coal. 

Exposur-  No.  150.  (  reek  in  the  SE.  i  SE.  i,  altitude  1,910  feet.  Coal  6  feet  thick; 
strike  X.  8*3°  E.,  flip  15°  X. 

Exposure  No.  151.  Creek  in  the  SE.  {  SE.  i,  {Edtitiide  1,940  feet.  Coal  more  than 
18  feet  thick. 

Exposure  No.  152.  Hillside  by  creek  in  the  SE.  i  SE.  altitude  1,980  feet.  Coal 
(probably  same  bed  as  No.  153)  2  feet  thick:  strike  east,  dip  20*^  N. 

Exposure  Xo.  15:?.  Crook  in  the  SE.  \  SE.     altitude  2.0{K)  feet.    Coal  2  feet  thick. 

Coal  float  was  seen  in  the  creek  in  the  SE.     at  an  altitude  of  about  2,050  feet. 

Sec.  2S. — Sec.  28  is  wholly  covered  with  gravel,  except  probably  a  small  area  of 
co^  measures  in  the  SE.  \  SE.  \,  No  coal  beds  were  seen,  and  it  may  be  that  any 
coal  that  the  section  contains  is  at  a  considerable  depth. 

S^"c.  -AO.— Sec.  \<  covered  with  gravel,  except  prol^ably  a  small  area  of  coal  meas- 
ures ill  the  southern  part  of  the  SAV.  \.  The  depth  to  the  coal  and  even  the  presence 
of  coal  in  this  section  are  uncertain,  but  coal  beds  are  exposed  in  the  bank  of  Nenana 
River,  on  the  unsurveyed  land  west  of  sec.  30,  that  should  pass  under  this  section 
unless  they  are  cut  out  by  the  unconformity  at  the  base  of  the  gravels. 

See,  31, — No  coal  beds  are  known  to  crop  out  in  sec.  31,  but  there  are  coal  beds 
exposed  both  s  Mith  and  west  of  this  section  that  should  pass  beneath  it  unless  they 
are  cut  oiit  bv  th*^  unconformitv  at  the  base  of  the  irravels. 

Sec.  .JJ. — The  larger  part  of  sec.  32  is  covered  with  gravels,  and  no  coal  outcrops 
are  known.  Some  of  the  coal  beds  expc^ed  in  sec.  33  of  this  township  and  in  sec.  5, 
T,  12  S.,  R.  7  AV..  sliould  underlie  part  of  sec.  82  unless  they  are  cut  out  by  the  uncon- 
forraity  at  the  Ija^e  of  the  travels. 

Sec,  .>->. — Tho  exposures  not*^d  below  wore  rooorded  in  sec.  33. 

Exp  >sui(i  Xo.  154,  Section  in  (ditf  on  west  side  of  stream  in  the  AV.  A  SW.  \  sec.  33, 
T.  11  S.,  Pv.  7  W.  '  p,^, 


Sands  and  gravels  -. .  50 ± 

Coal   3 

Sands  and  gravels  ,   40 

Coal   3 

Sand^,  irravels  and  concealed,.,*   30 

Coal  f a  few  inches). 

Sands   25 

(  oal   3 

Clav   6 

Coal   3 

Sands,  clays,  concealed  :   100± 


The  beds  recorded  above  are  nearly  horizontal  but  sean  to  dip  slightly  to  the  south. 
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Exposure  No.  US.  On  the  ere*  in  tJie  SB.  i  NW,  i,  «t  an  altitude  of  1,920  feet, 
is  a  coal  bed  about  3  feet  thick.  .   

Exp^ure  No.  156.  A  creek  in  the  SE.  \  SE.  h  at  an  altitude  of  1,0/5  feet  exposes 
a  coal  bed  about  6  feet  thick  that  seems  to  be  horizontal.  ^  i  7ka 

Coal  smut,  apparently  derived  from  a  smaU  bed,  was  seen  at  an  altitude  of  1,750 
feet  in  the  bank  of  the  creek  in  the  Nl\ .  i  SW.  i-  ^   f       qt?  i 

S^i^  -The  southern  part  of  the  S.  ^  SE.  i  and  the  southern  part  of  the  SE  i 
SW  i  swi  34  have  a  surface  of  schist  and  are  consequently  barren  of  coal.    The  coal- 
K^^ock;?^^^^^^^  the  schist  and  form  the  surface  of  the  rest  of  the  section 
in  sovJral  area,  of  <^ravel  that  may  be  assumed  to  l^ej^^de^l^ J>7 
The  exposures  in  the  coal  measures  are  not  good,  and  coal  beds  have  been  seen  cmly 

'*£;^?e  N?ll^^  h  altitude  1,760  feet,    (^oal  about  15  feet  thick. 

ll^^  n2:  S:  Sk  in  the  NE.  i.  altitude  1,845  feet.   Coal  about  2o  feet 

^^Expusure  No.  159.  Creek  in  the  NE  1,  altitude  1,875  feet  ™««FX^?^ 
of  a  few  feet  of  coal  overlain  by  much  burned  material.   It  apparently  repwsfflits  a 

'"^^uVeNo  m.  Bluff  on  west  side  of  creek  in  the  NE.  I  altitude  1,800  feet. 
Thif  K^a^ife  burned  bed  about  30  feet  thick,  probably  the  same  bed 

"^Therets  also  a  burned  bed  near  the  base  of  the  coal  measures  on  the  hill  in  the 
S  i  SE  4 

See.  .?5.— The  following  outcrops  vvere  seen  in  sec.  35:  mw  l  NW  4 

Exposure  Xo.  161.  Section  of  bluff  on  north  aide  of  creek  in  the  NW.  i  NW.  i  sec. 
35,  T.  11  S.,  R.  7  W. 


;,    ,    25 

(oal   OK 

Sands,  etc  •   g 

<  nal  

Sand   19 

Coal'   "  R 

(lay  :   5 

Coal'   ■  fi 

(  lav  -   15  ^ 

Coal'  

Sand   a 

Coal   ^ 

Sands,  etc  -  ----- 

Coal  (impure)  -  ■  -  *  

Sand  and  clay   ^ 

Coal  (impure)  


Exposure  No.  16«.  Creek  in  tlie  KE.  t  NW.  i,  altitude  1,720  feet.   Coal  20  feet 

*E^po?ilJJ  No''l63 .'^Secti^n  of  bluff  on  north  side  of  Iloseanna  Creek  near  center  of 
the  NE.  i  sec.  35,  T.  11  S.,  R.  7  W. 


Feet. 

Coal   -5i 

Sand  and  firavel   i,^  J 

(.'oal  (bed  B)   "^''^^ 


Exposure  No.  164.  Small  creek  in  the  NW.  1  XE.  ]     (  nal  (bed  B  ?)  not  m.^^i.^ured. 
Exposure  No.  165.  Creek  in  the  NE.  i  NE.  l    (  oal  (  bed  1^  ^  ,  not  mea.sured 
Ex^sure  No.  168.  North  ba,ik  of  Hoseanna  Creek  in  th'-^SE  i  NK  i-  Coa^^ 
\      "0  fc.'l  think    This  is  believed  to  be  the  lowest  coal  bed  of  this  district.  It 
is  pr'obabh  100  feet  or  more  below  bed  B  of  exposure  No.  122  ,  ,  , 

Exposure  No.  1«7.  North  bank  of  Hoseanna  Creek  in  the  bW.  \  NE.  J.  Coal 
(bed  A  ?\  about  20  feet  thick.  .     ,  ,t  i  ■    .u    c  i 

There  i.'*  an  outlier  of  coal-bearin-  ro.^k.'^  south  of  Iloseanna  (  reek  lu  the  b.  *  sec. 
:i5  that  consists  chielly  of  burned  clay  aud  blinker  probably  deny£  from  ti^^^ 
ing  of  bed  A  and  possibly  of  bed  B.   There  la  probably  little  if  any  unbumed  coal 
in  this  area. 

Sec.        Sec.  36  contains  the  beds  noted  below.  i        i  a 

Exiwmire  No.  lis.  Cieek  in  the  NW.  i  NW.  i-  Coal  (bed  B  ?),  large  bed,  not 
measured. 


I  Ineloded  in  sample  283fi0,  p. 
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The  lower  part  of  exposure  No.  122  (see  p.  20 )  as  recorded  below  is  exposed  in  sec.  36. 
Section  of  bluff  on  north  bank  of  Iloseanna  Creek  in  the  N .  J  NW.  J  sec.  36,  T.  11 S., 
R.7  W. 


(bed  D) 


Coal  (bed  F)  

Sand  

Coal  (bed  Ej  

Clay  

Sands  md  gravels. 
Coal 

Shaly  coal 
Goal 
Clay 

Sands  

Clav  and  carbon  matter  

Clay  

Sands,  with  acme  gravel  

(  oal 

(lay  bed  C)  

(^oal 

Clay  

Sands  

Brown  sand  (locally  indurated) 
Coal 
Clay 

Impure  coal 

Clay 
( 'oal 

(  oncealed  <  part  coal ) 
Sands  and  srravel 


(bed  V>) 


Ft 

in 
111. 

4tO 

0 
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Ot 

A 

v& 
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D 
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A 
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0 

Id 
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2 

6 

6 

3 

15 

35 

1 

6 

6 

6 

10 

2 

4 

10 

110 

.Vltitude,  1,580  feet;  stream  level. 


MINING  CONDITIONS. 

The  exposed  coal  of  T,  11  S.,  H.  7  W.,  is  restricted  to  the  southern  quarter  of  the 
township,  where  it  crops  out  in  a  belt  situated  on  the  north  side  of  IJoseanna  Creek 
and  lying  between  the  schists  south  of  and  in  the  creek  valley  and  the  gravels  in  the 
high  hills  north  of  the  creek.  The  coal-bearing  rocks  unconformably  overlie  the 
schists  and  unconfortnably  underlie  the  gravels.  Tbey  strike  about  east  and  dip  in 
general  about  15°  N . 

There  is  no  available  e\ddence  concerninii:  the  distance  t<^  \\hich  the  coal  extends 
beneath  the  "gravels,  exeejJt  that  on  the  northern  niartjin  of  this  oravel  area,  in  T.  10  S., 
R.  7  \V.,  the  schist?;  and  not  the  coal-bearing  rocks  emerge  from  beneath  the  gravels. 

Neither  is  there  any  evidence  concerning  tiie  depth  to  the  coal  in  those  areas  where 
it  may  be  pn  seiit  under  tiie  gravels.  The  northward  dip  of  15°  if  continued  would 
carry  the  coal  down  at  a  rate  of  about  1 ,400  fe(^t  to  the  mile  beneath  the  c:raveLs,  which 
are  at  least  2.000  feet  thick.  The  amount  of  dip  may  increase  or  tnay  diminish 
beneath  the  gravels,  and  the  direction  of  the  dip  may  hold  northward  or  may  be 
reversed.  On  the  eastern  edge  of  the  gravel  area  in  T.  11  S.,  R.  6  W.,  and  f .  10 
S.,  R.  6  W.,  reversals  of  dip  and  other  structural  irregularities  were  observed. 

It  is  consequently  imsafe  to  assume  that  the  area  of  minable  coal  includes  anything 
more  than  the  area  of  actual  coal  outcrops,  with  a  narrow  additional  zone  along  the 
SOUtlienunargin  of  the-gravels.  For  purposes  of  land  classiiication  it  was  assumed 
that  onl>'  those  gravel-covered  areas  lying  \\ithin  half  u  mile  of  outcrops  of  coal- 
bc^ring  rocks  are  probable  coal  land.  <'autious investors  may  well  regard  even  this 
assumption  as  underconservative. 

The  coal  beds  are  well  exposed  in  the  dee])  gulches  of  most  of  the  creeks  floAving 
southwanl  into  Iloseanna  Creek.  The  most  favorable  sites  for  immediate  mining  are 
localities  wiiere  tlie  larger  coal  beds  cross  these  creeks,  and  the  natural  mining  units 
are  the  interatream  areas. 

A  laige  Mfkount  of  coal  can  be  won  by  drift  mining  from  oi)enings  on  the  northern 
tributanes  of  Hoseanna  Creek ,  It  is  likely  that  a  considerable  amount  of  coal,  possibly 
a  laige  proportion  of  that  for  Avhich  there  will  lie  a  demand  in  tlie  immediate  future, 
can  1)0  mined  by  stri])]nntr.  A  favorable  site  for  strip])ing  is  on  the  20  foot  bed  (A) 
in  the  north  bank  of  lioseanna  Tieek  in  the  8.  \  NE.  -|  and  the  N.  \  SE.  \  sec.  35. 
The  thickness  of  the  coal,  its  position  on  the  edge  of  the  creek,  and  the  comparatively 
large  area  with  thin  overburden  are  the  favorable  features  for  open  mining  at  this 
locality* 
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.  TBANSPORTATION. 

All  the*known  coal  in  T.  11  S.,  R.  7  W.,  is  on  Hoseanna  ( 'reek  or  its  tributaries  and 
will  be  easily  accessible  from  a  branch  railroad  extending  up  the  creek.  The  part  of 
this  proposed  branch  within  this  township  will  all  be  within  6  miles  of  the  main  rail- 
road line  on  Nenana  River, 

STATUS  OF  GOAL  LAND. 

The  coal  lands  of  the  north  half  of  T.  11  S.,  R.  7  W..  in  the  gravel-covered  area  in 
sees  12  and  13,  are  not  definitelv  known  to  contain  Avorkable  coal  and  are  so  situated 
as  to  be  practically  inaccessible  by  any  proposed  means  of  transportation  They 
have  consequently  not  been  subdivided  into  leasing  units  or  off««d  fw  lease  but  will 

be  held  in  their  preswit  status.  .  „r  .  n    ^  ^i. 

The  coal  lands  of  the  south  half  of  T.  11  S.,  R.  7  W.,  are  the  most  accessible  of  the 
surveyed  coal  lands  of  the  Nenana  field .  They  have  been  subdmded  into  seven  leas- 
ing units  (Nos.  1,  2,  4,  5,  7,  8,  and  9),  afi  indicated  on  the  accompanying  map,  and  as 
described  on  pp.  27-29. 

T.  12  S.,  R.  7  W. 
GOAL  EXPOSUBE. 

6>c.    — No  outt  rops  of  coal  beds  were  seen  in  sec.  2,  but  there  are  burned  beds 

intheS.  E.iS.  W.  i.  ^  ^  ;  , 

.^.—Exposure  No.  169.  South  bank  of  Hoseanna  (  reek  at  mouth  ot  tributary 
in  the  N .  W.  J  N.  E.  i  sec.  3.  foal  (poorly  exposed)  about  5  feet  thick. 

Coal  smut  was  seen  in  the     E.  i  S.  E.  i  and  at  several  localities  in  the  N .  VN  .  i . 

Stc.  4.— CoiU  fflttut,  probably  dmved  from  a  fairly  large  bed,  was  seen  at  the  base  of 
the  hill  on  the  south  side  of  Hoseanna  Creek  in  the  S.  W.  i  N.  W.  i  sec.  4. .  Smut  was 
seen  also  at  two  loc  alities  in  the  N.  E.  \  S.  W.  \, 

Sec.  .5.— The  following  exposures  were  recorded  m  sec.  5;    „  „  ^   ,     «  , 

Exi)08ure  No.  170.  South  bank  of  Hoseanna  Creek  in  the  S.  E.  i  N.  t  oal 

more  than  6  feet  thick;  strike  N.  35^  W.,  dip  \f  S        ,   ^,        ,      ^  ,  , 

Exposure  No.  Ml.  South  bank  of  Hoseanna  Creek  in  the  N,  W.  i  A.  E.  i-  C  oal 
(large  bed),  not  measured.  .  -      ii-  ,  x- 

Exposure  No.  173.  South  bank  of  Hoseanna  Creek  near  west  Ime  ot  N.  W  ,  i  i\.  li-. 
i.  Coal  15  feet  thick.  ^  mu 

Exposure  No.  173.  Section  on  north  b«ik  of  Hoseanna  Creek  about  1  mUe  above 
the  mouth,  in  the  N,  E.  i  N.  W,  i  sec.  5,  T.  12  S.,  R.  7  W. 

Coal  '   ^± 

( W  (included  in  sample  26367,  p.  9)   ^ 

Strike  N.  105°  E.,  dip  12**  S, 
Exposure  No.  M4.  South  bank  of  Hoseanna  Creek  in  the  NE.  i  NW.  i,  about  600 
feet  downstream  from  No,  173  and  an  undet^mined  distance  atiatigrapbicaUy  above 

it.   ('Oal  about  10  feet  thick.  ottt  i  atxit  i 

Exposure  No.  175.  North  bank  of  Hoseanna  Creek  near  west  Ime  of  the  bW.  t  J>1  W,  tt 

coal  3  feet  thick. 

MINING  CONDITIONS. 

Coal  is  exposed  along  the  lower  course  of  HoseamiA  Creek  in  beds  that  dip  genlly 
southward.  These  beds  should  be  minable  from  opwiings  situated  on  the  creek. 
The  amount  of  minable  coal  south  of  th(>  creek  is  problematic,  for  the  bi^ds  di})  south- 
ward and  mthin  a  short  distance  pass  beneath  ojavels.  A  fault  that  extends  westward 
near  the  southern  line  of  sees.  1,  2,  and  3  may  cut  out  the  coal  m  Portions  of  eeM.  4 
and  5.  The  extensive  slumping  on  the  hillsides  in  sees.  3  and  4  makes  it  dimcult  to 
det^mine  the  attitude  of  the  coal-bearing  rocks. 

TRAKSFOBTATIOK. 

The  coal  of  T.  12  S.,  R.  7  \V.,  is  comparatively  easy  of  access.  The  main  line  of  the 
(ioverninent  railroad  \\-ill  extend,  according  to  present  surveys,  along  the  west  tajuk 
of  Nenana  River  in  sec.  6.  The  coal  beds  exposed  on  Hoseanna  Greek m  the  N.  W.  \ 
sec.  6  are  within  a  mile  of  the  surveyed  line  of  the  main  raiboad  and  aie  directly  m 
the  line    the  proposed  Hoseanna  Creek  btaacb. 
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STATUS  OF  COAL  LAND. 

Thecoaliandsof  T.  12  8..  R.  7  W.,  have  been  divided  into  lour  k^asini^unitsi  Nos.  2, 
3,  4,  and  6),  as  indicator!  on  tho  accompan>ang  map  and  as  described  on  pp.  27-29. 
Two  of  these  (Nos.  :^  and  G)  lie  wholly  within  this  township,  and  Noa.  2  and  4  lie 
chiefly  m  T.  11  S.,  K.  7  W. 

UNSUBVEYED  LANDS  NBAS  KAIN  MNB  OF  RAILROAD. 

There  is  kno  wn  to  be  coal  in  the  unsurveyed  lmd»  along  Nenana  River  on  the  main 

line  of  the  railroad.    '  i        ■  i 

<  )n  the  north  bank  of  Hoseanna  C'reek,  a  little  less  than  hall  a  mile  above  Us  mouth, 
are  tv%  o  coal  beds  each  about  3  feet  thick.  The  eastern  (lower)  of  these  beds  is  near  the 
west  line  of  sec.  5,  T.  12  S.,  R.  7  W.,  and  is  described  above  (exposure  No.  175).  The 
western  (upper)  bed  (exposiire  No.  176)  is  in  tiie  unmurveyed  lands  tiiat  shotUd  be 

sec.  G,  T.  12S.,  R.  7  W.  m  .  i      m  i. 

( )n  the  oast  bank  of  Nenana  River  about  a  (luai  ter  ol  a  mile  below  lloseanuu  (  reefe 
the  n.llo  Aing  exposure  was  seen  in  a  bluff  cut  ou  the  side  oi  a  gravel-covered  bench 

M)  leitt  above  the  river.  v      ..    t  i 

Exposure  No.  111.  Section  on  east  bank  of  Nenana  River  one-fourth  mile  below 

Hoseanna  Creek.  „  ^ 


(  lra\  el  \  horizontal) 
Sand  and  gravel 


10 

9 


Coal   2i 

(^Carbonaceous  shale  • .  -  -    1 

Strike  N.  30°  E.,  dip  10^  NW. 

Two  hi*^her  coal  beds  are  exposed  in  the  river  bank  farther  downstn  am.  Exposure* 
No.  ITSis^'^OOfer^tbi'lo  ,  Xo.  177  and  shows  a  coal  hid  2  f.^ot  thiek.  Exposure  No.  179 
is  800  feet  below  Xo.  177  and  sho  vs  a  eoal  Ixm]  o  loct  liiick.  The  thro.-  coal  beds  last 
describod  are  all  ditxiatt»d  in  the  uusurveyed  lands  that  should  be  see.  G,  T.  12  S., 
R  7  W 

Exposure  No.  180  is  on  the  east  bank  of  Nenana  River,  about  2  or  2\  miles  below 
Hoseanna  Creek,  in  a  bluff  about  300  ft-et  hioli,  containing  eight  or  more  coal  beds. 
The  throe  lowest  beds  were  measured  and  louiid  to  be  A\.  15.  and  10  feet  thick.  The 
rocks  of  this  exposure  form  an  anticline  having  northv.  ard  dips  of  10^  to  20^"  on  llie  north 
Hank  and  southward  ui])^=  oi  30^  to  (55^  on  th<-  south  tiank.  These  steep  dips  c;outuTue 
only  a  ioa  hundred  feet  beyond  Ahich  the  beds  become  nearly  horizontal.  This 
exposure  is  situated  on  uusurveyed  lands  that  should  be  sec.  25,  T.  11  S.,  R.  8  W. 

One  of  the  beds  of  the  above-des:  ribed  exposure  w  as  observed  at  water  level  on  the 
west  bank  of  Xenana  Ri\  cr.    (See  Exposure  No.  '^5.) 

Tlie  amount  of  areessiblo  coal  W'^st  of  Nenana  River  is  problematic.  1  he  known 
exposures  ar.'  nil  in  the  river  bank  on  the  edge  of  a  gravel-covered  terrace.  The 
higher  lands  that  lie  farther  back  from  the  river  have  not  been  examined  closely  but 
seem  to  be  largely  covered  with  gravels.  ^  i 

The  exposed  coal  beds  seen  on  fee  west  side  of  Nenana  River  are  descnbed  in  detail 

^^Exposure  No  ISl  Xorth  end  of  IduiT  on  west  hank  of  Xenana  liiver  opposite  mouth 
of  llrilv'ivv^k.  Coal  2  feet  tiimlms  thick;  strike  X.  87=^  E.,  dip  48°  N.  TMsexpo- 
sure  ( oniiaues  southwardinto  cliffaabout  80  feet  high,  which  are  inaccessible  from  the 
west  bank  of  the  river.  Theso  eliffs  as  vie\^  ed  from  TIealy  Creek  in  1016  contained 
eight  to  ten  coal  beds,  all  dippin<4  i>hout  45  X.  >e\  rnx\  of  thos<^  beds  are  of  fair  size.- 
som-  of  them  possibly  being  10  feet  or  more  thick,  hut  iiotliin^j:  is  kmnvn  as  to  what 
pariin<^  aiul  impurities  thev  mav  contain.  The  toj)  of  the  cliif  is  formed  o I  gravels 
thai  lie  horizoutallv  upon  the  coal  beds  and  extend  bax;k  into  flat  tenaces  beneath 
which  the  coal-bearing  rocks  are  concealed.  There  probably  is  little  if  any  mmable 
coal  above  river  level  at  this  locality.  ,    i   ,      , , 

Exposure  No.  182.  West  bank  of  Xeoar):!  River  at  rajnds  [\  nulos  below  i..^sea!ina 
(Yeel^  roal  more  thro  4  feet  thick  :sirikr  S.^^'  Tv.  dip  70^  S.  This  coal  bed  crosses 
the  rivor  in  a  reef  that  causes  the  rapids,  in  which  the  rner  nrnkes  an  abrupt  drop  of 
several  feet.  The  abruptness  of  this  fall  indicates  that  the  coal  bed  m&y  be  con- 
siderably thicker  than  the  part  actually  exposed.   The  coal  bed  pa^s  under  a  gravel 

terrace  about  8  feet  hieh  ^  . ,    ,  .     i  r  / i  ' 

Exposure  Xo  1S3.  West  hank  of  Xenana  Riverabont  1  ^  miirs  below  Hoseanna!. reek. 
Clean  blookv  ii-nite  over  i\  feet  thick:  strike  N.  75°  W..  dij)  N.  The  ba^e  of  thw 
exposure  is  at  -a  ater  level.  Th-  tuj)  is  cut  off  by  the  gravels  ihat  form  a  bench  12  or  1& 
fc*et  high.    It  is  possibly  the  same  bed  as  that  at  exposure  No.  184, 
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Exposure  No.  184.  West  bank  of  Xenana  River  at  rapitls  about  2  miles  below  liosc- 
tona  Creek.  Coal  more  than  5  feet  thick;  stride  N.  2-^  W.,  dip  18^  W.  The  base  of 
tKis  exposure  is  at  water  level.  The  coal  is  overlain  and  beveled  by  gravels  that  form 
a  bench  about  15  feet  high. 

Exposure  No.  185.  West  bank  of  Nenana  River  2i  miles  below  lloscanna  Creek. 
Coal  over  3  feet  thick;  strike  N.  GO^  W.,  dip  25^  8W.  This  exposure  is  at  the  edge 
of  the  water,  at  the  base  of  a  9-foot  gravel  l)ank.  it  is  believed  to  represent  part  of 
a  coal  bed  which,  as  exposed  on  the  opposite  bank  of  the  river,  is  10  or  15  feet  thick. 

i:xposure  No.  IM.  Head  of  little  lake  about  2i  miles  northwest  of  mouth  of  Hoseanna 
Creek,  about  120  feet  east  of  station  R1748G,  Hayden's  line.  Ccal  over  3  feet  thick; 
strike  N.  68^  E.,  dip  20°  XW.  This  coal  l>ed  is  partly  exposed,  both  roof  and  floor 
beinu  eoueealed.  near  the  base  of  a  ^^raxo]  bench.  About  8  feel  of  liench  giavel 
ovevfies  the  coal,  'Ibis  bench  is  al>out  200  feet  wide  and  is  succeeded  by  a  higher 
bench,  about  30  feel  high,  in  the  face  of  which  no  exposures  except  gravel  were 
noted. 

LEASING  BliOCKS. 

The  leasing  blocks  describeil  below  lie  in  the  valley  of  Hoseanna 
Greek.  The  coal  exposures  referred  to  are  described  above  by  town- 
ships and  section.  The  niimbOTS  of  the  exposures  correspond  with 
those  on  the  map, 

Amts  o/leanng  blocks  in  the  Nemtui  coal  Jkld. 

Acres. 

Block  14   1,280.00 

15   560.00 

16   1,080.00 

17   4.'^0.  00 

18   400.  00 

19   720.00 

20   560. 00 

21   680.  00 

22  •   680.  00 

23   ^88.  32 

24    589,08 

25.   790, 05 


Acres. 

Uh>ck  1  

 abont  1,944.00 

  840.00 

  720. 00 

  1J20.00 

5  ,  - , 

  1,360.00 

  7t)0. 00 

  1,240.00 

  160.00 

9  

  1,040.00 

10   

  1. 177.  55 

n                                  -m.  33 

12  

  1,280.00 

13  

  600.00 

liiocks  2  and  o,  (■oniaiiuii<^  840  and  720  acres,  respectively,  have 
hoen  reserved  for  Goveriiinent  use. 

Block  1  contains  sec.  30  (exce])t  the  NE.  }  and  the  NE.  \  N^\.  \) 
and  sec.  31,  T.  11  S.,  li.  7  W.  (area,  1.054.16  acres),  and  also  an 
unsurveyed  lot  described  as  follows:  Beginning  at  the  northwest 
comer  of  sec.  30,  T.  11  vS..  K.  7  W.,  thence  due  west  to  the  right 
of  way  of  the  main  line  of  the  Governnu>nt  railroad,  thence  south- 
ward along  said  right  of  way  to  the  west  lin(>  (extended)  of  sec.  31, 
T.  11  S.,  11.  7  W.,  thence  north  along  the  west  line  oi  sees.  31  and  30, 
T.  11  S.,  R.  7  W.,  to  the  place  of  l)eginning.  cont.-sining  890  acres, 
more  or  less.  The  total  area  of  block  1  is  thus  al-.out  1,944  acres. 
This  block  is  mostly  covered  with  gravel,  and  the  only  coal  beds 
seen  in  it  were  at  exposure  No.  180,  on  the  l)ank  of  Nenana  River, 
on  the  unsurveyed  land  west  of  sec.  30.  The  quantity,  the  depth, 
and  even  the  presence  of  coal  in  part  of  this  block  may  be  somewhat 
uncertain,  but  it  is  believed  that  the  coal  beds  shown  m  exposure 
No.  180  pass  under  the  block  unless  they  are  cut  out  by  the  uncon- 
formity at  the  base  of  the  gravels. 

Block  2  contams  the  SE.  i  SE.  J  sec.  29  and  all  of  sec.  32,  T.  11  S., 
R.  7  W.  and  the  N.  i  NE.  i  and  N.  i  NW.  i  sec.  5,  T.  12  S.,  R.  7  W. 
Hie  total  area  is  840  acres.  Exposures  Nos.  171,  172,  173,  and 
174  are  in  this  block,  and  sample  26367  was  obtained  here.   The  ex- 
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posed  ( oal  beds  of  this  block  are  minable  f rom  openings  on  Hoseanna 
Creek.  There  rnav  be  other  coal  beds  minable  from  openi^  on  the 
hillsides  or  from  shafts.  Possibly  some  of  the  coal  near  Hoseaxma 
Creek  (  an  be  mined  by  stripping.    This  block  has  been  reserved  for 

Government  use.  »  - 1.   o  i  • 

Block  3  contains  the  SW.  \  and  S.  \  NW.  i  sec.  4  and  the  b.  h 
S.  *  NE.  i,  and  S.  i  NW.  \  see.  5,  T.  12  S.,  R.  7  W.  The  totalarea  is 
720  acres.  Exposnres  Nos.  170  and  175  are  ni  this  block.  The  coaJ 
beds  exposed  on  Hoseanna  Creek  dip  gently  soui  hward  and  should 
be  minable  in  slopes  from  openings  situated  near  the  creek.  The 
amount  of  minable  coal  south  of  the  creek  is  problematic  as  the  beds 
dip  southward  and  within  a  short  distance  pass  beneath  gravels.  A 
fault  that  extends  west  near  the  south  line  of  sees.  1,  2,  and  3,  1.  12 
S.  R.  7  W.,  may  cut  out  th<^  coal  in  portions  of  this  block.  There  is 
possii)ly  some  coal  in  this  block  that  can  be  mined  by  stripping. 
This  block  has  been  reserved  for  Government  use. 

Block  4  contains  the  S.  *  and  S.  h  NE.  \  sec.  28  and  all  oi  sec.  33, 
T.  11  S.,  R.  7  W.,  and  the  N.  h  NW.  \  sec.  4,  T.  12  S.,  R  7  W.  The 
total  area  is  1,120  acres.  Exposures  Nos.  154,  155,  and  156  are  in 
this  block.  The  small  coal  beds  that  are  known  to  crop  out  m  this 
block  mav  be  mined  from  hillside  openings  in  the  valley  ol  the  small 
creek  in  the  W.  ^  sec.  33.  It  is  probable  that  the  block  contains 
larger  beds  that  can  be  reached  bv  a  shaft  on  Hoseanna  Creek. 

Block  5  contams  the  S.  *  SE.  \  and  SE.  \  SW.  \  sec.  22^  all  «^sec.  27, 
except  the  NW.  J  NW.  i,  and  all  of  sec.  34,  T.  1 1  S.,  R.  7  W  The 
total  area  is  1,360  acres.  Exposures  Nos.  150,  151,  152,  153  157, 
158,  and  159  are  in  this  block.  The  coal  beds  exposed  m  this  block 
dip  about  10"  or  16°  N.  and  are  minable  in  drifts  or  slopes  from  open- 
ings on  the  tributar^  of  Hoseanna  Creek  that  flows  through  the 
extern  part  of  the  block.  A  spedal  mine  spur  must  be  built  up  this 
creek  in  order  to  reach  the  mine^tes.  ,       ,        ,     j  w  i 

Block  6  contains  the  SW.  i  SW.  i  sec.  2,  the  S.  i  SE.  i  and  W.J 
sec.  3,  and  the  E.  h  sec.  4,  T.  12  S.,  R.  7  W.  The  total  area  is  760 
acres.  No  coal  exposures  were  seen  in  this  block.  Smut  was  seen 
at  several  localities,  and  a  coal  bed  (exposure  No.  169)  was  seen 
just  outside  the  block,  in  the  NW.  J  NE.  i  sec.  3-  The  extensive 
8lumi)ing  on  the  hillsides  in  sees.  3  and  4  makes  it  difficult  to  deter- 
mine the  position  and  attitude  of  the  coal  beds. 

Block  7  contains  the  S.  ^  sec.  23,  all  of  sec.  26,  ^d  the  N.  |  NB-.  i 
NW.  h  and  NW:  i  SW.  \  sec.  35,  T.  11  S.,  R.  7  W.  The  total  area 
is  1  '>46  acres  Exi)osures  Nos.  133  to  149  and  161  to  165,  mclusive, 
are 'in  this  ])ioclv,  and  sample  26369  was  obtained  here.^ The  coal 
beds  exposed  in  this  block  are  minable  in  drifts  or  slopes  from  open- 
incrs  on  the  small  creeks  in  sees.  26  and  35.  These  beds  have  an 
aA^eracre  dip  of  10°  or  15°  N.  ^line  spurs,  half  a  mile  to  1  mile  long, 
must  be  built  up  these  tributaries  to  reach  the  mine  sites. 

Block  8  contains  the  S.  h  NE.  \  and  N.  \  SE.  \  sec.  35  T.  11 
R.  7  W.,  and  has  an  area  of  160  acres.  Exposures  Nos.  166  and  167 
are  in  this  block.  Both  these  exposures  are  on  a  20-loot  bed  that  is 
beUeved  to  be  the  lowest  coal  bed  of  this  district.  This  bed  crops 
out  on  the  north  bank  of  Hoseanna  Creek  and  hes  nearly  flat.  It 
has  a  comparatively  thin  overburden  and  is  believed  to  contain 
several  hundred  thousand  tons  of  coal  that  can  be  named  by  strippmg. 
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Block  9  contains  the  SE.  \  and  S.  i  SW.  i  sec.  24  aU  of  sec.  25, 
and  the  N.  i  NE.  i  and  N.  i  NW.  i  sec.  36,  T.  11  S..  R.  7  W.  The 
total  area  is  1,040  acres.  Exposures  Nos.  122  to  132  inclusive,  and 
168  axe  in  this  block.  The  coal  beds  exposed  in  this  block  dip  north- 
ward at  angles  that  probably  average  between  10°  and  15  .  They 
are  minable  in  drifts  or  slopes  from  openmgs  on  the  tributaries  of 
Hoseanna  C5reek.   Short  spurs  must  be  extended  up  these  creeks 

to  reach  the  mine  sites.  ,  n  r 

Block  10  contams  all  of  sec.  19  except  the  W.  i  NW.  i  and  all  ol 
sec.  30,  T.  11  S.,  R.  6  W.,  and  has  an  area  of  1,177.55  acres.  Expo- 
sures Nos.  108  to  112,  mclusive,  are  m  this  block,  and  sample  26362 
was  obtained  here.  The  coal  beds  exposed  in  this  block  are  mmable 
in  drifts  or  slopes  from  openings  on  the  north  bank  of  Hoseanna 
Creek  or  on  the  two  small  tributaries  in  the  E.  i  sec.  30. 

Block  11  contahis  the  N.  i  and  NE.  {  SW.  i  sec.  31,  T.  11  S.,R.  6 
W.,  and  the  SE.  i  NE.  ]  sec.  36,  T.  11  S.,R.  7  W.,  and  has  an  area 
of  393  33  acres.  Exposure  No.  113  is  m  this  block.  One  or  more 
of  the  thick  coal  beds  (beds  A,  B  ?,  and  C  ?)  in  the  lower  part  of 
the  coal  measures  crop  out  in  this  block.  The  coal  beds  dip  north  at 
approximatelv  the  general  slope  of  the  south  side  of  the  vaUey  of 
Hoseanna  Creek.  The  block  probably  contains  areas  of  coal  that 
can  be  mined  by  strippmg,  but  in  attempting  to  do  this  care  must 
be  taken  not  to"  remove  the  present  support  of  the  surface,  or  there 
\vill  be  dangerous  slides  on  the  dip  slopes  that  form  the  valley  wall. 
If  the  coal  is  taken  out  from  above  this  danger  can  probably  be 
obviated.  Extensive  sliding  has  aheady  occurred  on  the  dip  slopes, 
and  for  this  reason  the  cojil  beds  were  not  mapped  and  measured. 

Block  12  contains  all  of  sees.  20  and  29,  T.  11  S.,  R.  6  W.,  and 
has  an  area  of  1,  280  acres.  Exposures  Nos.  53  and  99  to  10/  ,  in- 
clusive, are  in  this  l)lock.  The  coal-bearmg  rocks  of  this  block  lie 
in  a  genUy  folded  s\nicline  in  which  the  lower  coal  beds  reach  the 
surface  in  the  northern  part  of  sec.  20  and  the  southern  part  of  sec. 

29  The  coal  beds  exposed  in  sec.  29  can  be  mined  in  drifts  or  slopes 
from  openings  on  the  north  bank  of  Hoseanna  Creek  and  on  its 
tributaries.    The  lower  coals  of  sec.  20  and  part  of  the  coal  of  sec. 

30  could  probably  be  mined  from  a  shaft  on  the  creek  m  the  NE.  i 
sec  30 

Block  13  contains  all  (except  the  SE.  i  SE.  i)  of  sec.  32.  T.  11  S 
R.  6  W.,  and  has  an  area  of  600  acres.  No  exposui  es  were  measure  d 
in  this  block,  sliding  on  the  dip  slopes  having  so  disturbed  the  out- 
crops that  measurements  would  not  be  refiable.  beverjil  ol  the 
thick  coal  beds  in  the  lower  part  of  the  coal. measures  are  known  to 
cover  considerable  areas  in  this  block.  These  beds  may  be  mmable 
in  drifts  or  by  stripping,  but  in  working  by  either  method  the  danger 
of  extensive  slides  on  the  dip  slopes  must  be  carefully  considei^d. 

Block  14  contains  all  of  sees.  21  and  28,  T.  11  S.,  R.  6  W.,  and  has 
an  area  of  1,280  acres.  Exposures  Nos.  93  to  98,  mclusive,  are  m 
this  block.  The  recorded  dips  in  sec.  28  are  7°-15°  N  In  sec.  21 
no  exposures  or  dips  were  recorded,  but  the  beds  should  dip  south, 
as  in  the  northern  part  of  block  12.  The  coal  beds  should  be  minable 
in  drifts  or  slopes  from  openings  on  Hoseanna  Creek  and  on  the 
tributary  in  the  western  part  of  the  block.  The  deeper  coals  should 
be  mined  from  a  shaft  on  the  axis  of  the   viiclme  near  the  north- 
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west  corner  of  sec.  28  or,  preferably ,  froiki  the  same  shaft  as  the 

deeper  coals  in  block  12. 

Blocjv  15  contains  all  (except  the  E.  i  NE.  i)  of  sec.  33,  T.  11  S., 
R.  6  W.,  and  lias  an  area  of  560  acres.  No  exposures  were  measured 
ill  this  block,  but  many  coal  smuts  and  burned  outCTops  were  noted. 
The  coal  beds  dip  north  at  approximately  the  general  slope  of  the 
valley  wall  and  may  be  minabie  in  drifts  from  openings  on  Hoseanna 
Creek  or  its  tributaries.  There  may  be  some  small  areas  that  can 
be  stripped.  In  using  any  method  of  mining  ihe  danger  of  causing 
extensive  slides  on  the  dip  slopes  must  be  carefully  considered. 

Block  16  contains  all  of  sec.  22  and  all  (except  the  SE.  i  and 
SE.  i  SW.  I)  of  sec.  27,  T.  11  S.,  R.  6  W.,  and  has  an  area  of  1,080 
acres.  Exposures  Nos.  54  to  57,  81  to  86,  and  88  to  92,  inclusive, 
are  in  this  block,  and  sample  26366  was  obtained  here.  The  coal 
beds  tliat  crop  out  in  the  S.  i  sec.  22  and  in  sec.  27  dip  5°-20'^  N.  and 
are  minabie  in  drifts  and  slopes  from  openings  on  the  tributary  of 
Hoseanna  Creek.  A  mine  spur  H  miles  long  will  be  required  to 
reach  these  mine  sites  from  the  proposed  railroad  on  Hoseanna 
Creek.  The  coal  beds  that  crop  out  on  Marguerite  Creek,  in  the 
northern  part  of  sec.  22,  dip  about  30°  S.  It  is  probable  that  the 
coal  in  the  northern  part  of  the  block  can  be  reached  through  the 
workings  in  the  southern  part. 

Block  17  contains  the  SE.  I  and  SE.  i  SW.  i  sec.  27,  the  E.  ^ 
NE.  i  sec.  33,  and  the  NW.  i  and  NW.  i  NE.  ]  sec.  34,  T.  11  S.,  R. 
6  W.  The  total  area  is  480  acres.  Exposures  Nos.  87  and  115  are 
in  this  block.  The  coal  beds  of  this  block  can  probably  be  jnined 
in  drifts  froin  hillside  openings  on  Hoseanna  Creek  and  on  the 
tributary  (h'aining  sec.  27. 

Block  IS  contains  the  S.  i  NE.  I  and  S.  i  sec.  34,  T.  11  S.,  R.  6  W., 
and  has  an  area  of  400  acres.  Exposure  No.  114  is  in  this  block. 
The  coal  l)eds  of  this  block  dip  north  and  can  be  in  part  mined  from 
hillsidt*  drifts.  The  lower  coal  can  best  be  reached  by  a  shaft  on 
Hoseanna  Creek. 

Block  19  contains  all  of  sec.  23  and  the  N,  i  NW.  i  sec.  26,  T.  U 
S.,  R.  6  W.,  and  has  an  area  of  720  acres.  Exposure  No.  58  is  in 
this  block.  Most  of  the  coal  beds  shown  in  exposure  No,  81,  block 
16,  crop  but  in  the  southwestern  part  of  block  19.  The  coal  of  this 
block  can  probably  be  most  easily  mined  from  openings  on  the 
creek  in  the  NE.  i  sec.  27,  in  block  16. 

Block  20  contains  all  (except  the  N.  1  NW.  i)  of  sec.  26,  T.  11  S.. 
R.  6  W.,  and  has  an  area  of  560  fujres.  Exposures  Nos.  78/79,  ana 
80  are  in  this  block,  and  samples  26363  and  26364  were  obtained 
here.  The  coal  beds  exposed  in  this  block  dip  about  26^  N.  They 
are  minabie  in  slopes  from  hillside  openings  on  the  north  side  of 
Hoseanna  Creek. 

Block  21  contains  the  NE.  I  NE.  i  sec.  34,  and  all  of  sec.  35, 
T.  11  S-,  R.  6  W,,  and  has  an  area  of  680  acres.  Expc^ures  Nos. 
116  to  121,  inclusive,  are  in  this  block.  These  coal  beds  dip  north 
at  observed  angles  of  12**  to  22°.  They  are  minabie  in  drifts  aitd 
slopes  from  openings  on  Sanderson  Creek.  The  lower  coal  beds 
are  below  the  surface  on  Sanderson  Creek  and  must  bo  reached  by 
a  shaft,  which  should  preferably  be  situated  on  Hoseanna  Creek  in 
block  17  or  20. 
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Block  22  contains  the  W.  i,  W.  +  NE.  i,  and  W.  +  SE.  i  sec.  24, 
and  the  NW.  i  and  NW.  i  SW.  i  sec.  25,  T.  11  S.,"R.  6  W.  The 
total  area  is  680  acres.  Exposures  Nos.  59  to  69,  inclusive,  and  76 
are  in  this  block.  These  coal  beds  Ue  nearly  flat,  the  observed  dips 
ranging  from  5°  N.  to  5^  S.  They  can  be  mined  from  drift  openings 
on  the  bank  of  Hoseanna  Creek  and  on  tihie  hillsides  above. 

Block  23  contains  the  E.  i  SE.  i  sec.  24,  and  the  N.  ^  NE.  i  sec.  25, 
T.  11  S.,  R.  6  W.,  and  the  SW.  1  sec.  19,  and  the  N.  i  NW.  i  sec:  30, 
T.  11  S.,  R.  5  W.  The  total  area  is  388.32  acres.  Exposures 
Nos.  7,  16,  17,  63,  69,  70,  71,  and  76  are  in  this  block.  ^  These  coal 
beds  are  nearly  horizontal  ana  may  be  mined  from  hiUdde  openings 
in  the  banks  of  Hoseanna  Creek. 

Block  24  contains  the  S.  i  NE.  i,  SE.  i,  E.  i  SW.  i^nd  SW.  i 
SW.  i  sec.  25,  T.  11  S..  R.  6  W.,  and  the  S.  ^  NW.  i  and  SW.  1  sec,  30, 
T.  11  S.,  R.  5  W.  The  total  area  is  589.08  acres.  Exposures  Nos. 
72,  73,  74,  75,  and  77  are  in  this  block,  and  sample  26365,  was  obtained 
here.  The  coal  beds  that  crop  out  in  this  block  can  be  mined  in 
drifts  and  slopes  from  hillside  openings. 

Block  25  contains  the  N.  |,  N.  i  SE.  and  N.  i  SW.  i  sec.  36,  T. 
11  S.,  K.  6  W.,  and  the  NW.  i,  N.  i  SW.  i,  NW.  1  SE.  and  SW.  i 
NE.  i  sec.  3L  T.  11  S.,  K.  5  W.  Its  area  is  790.05  acres.  No  coal 
exposures  were  recorded  in  this  block,  outcrops  being  poor.  The 
coal  beds  that  doubtless  crop  out  in  this  block  probably  dip  north 
'  and  should  be  minabie  from  openings  on  the  creek  in  the  N.  J  sec.  36 
or  tlirough  workings  in  block  24. 


